
STATE OF SOUTH CAROLINA

(Caption of Case)

Application of Carolina Water

Service, Incorporated for Approval

of an Increase in Its Rates for

Water and Sewer Services Provided to

All of Its Service Areas in South

Carolina

 5/7q/
BEFORE THE

PUBLIC SERVICE COMMISSION

OF SOUTH CAROLINA

COVER SHEET

DOCKET/NDI

NUMBER: 2011 - 47 - WS

(Please type or print)sco t t
Submitted by:

Elliott

Address: 721 Olive Street

SC Bar Number: 18 7 2

Telephone: 8 0 3 - 7 71 - 0 5 5 5

Fax:

Columbia SC 29205 Other:

Emaih selliott@elliottlaw.us

NOTE: The cover sheet and information contained herein neither replaces nor supplements the filing and service of pleadings or other papers

as required by law. This form is required for use by the Public Service Commission of South Carolina for the purpose of docketing and must

be filled out completely.

[]

DOCKETING INFORMATION (Check all that apply)

Request for item to be placed on Commission's Agenda

Emergency Relief demanded in petition [] expeditiously

[-] Other:

I INDUSTRY (Checkone) I
NATURE OF ACTION (Check all that apply)

[] Electric [] Affidavit [] Letter

[] Electric/Gas [] Agreement [] Memorandum

[] Electric/Telecommunications [] Answer [] Motion

[] Electric/Water [] Appellate Review [] Objection

[] Electric/Water/Telecom. [] Application [] Petition

[] Electric/Water/Sewer [] Brief [] Petition for Reconsideration

[] Gas [] Certificate [] Petition for Rulemaking

[] Railroad [] Comments [] Petition for Rule to Show Cause

[] Sewer [] Complaint [] Petition to Intervene

[] Telecommunications [] Consent Order [] Petition to Intervene Out of Time

[] Transportation [] Discovery [] Prefiled Testimony

[] Water [] Exhibit [] Promotion

[] Water/Sewer [] Expedited Consideration [] Proposed Order

[] Administrative Matter [] Interconnection Agreement [] Protest

[] Other: [] Interconnection Amendment [] Publisher's Affidavit

[] Late-Filed Exhibit [] Report

[] Request

[] Request for Certification

[] Request for Investigation

[] Resale Agreement

[] Resale Amendment

[] Reservation Letter

[] Response

[] Response to Discovery

[] Return to Petition

[] Stipulation

[] Subpoena

[] Tariff

E <":[]'Other:.......
_J

I- ,_L

MAiL i DJ,,J3

STATE OF SOUTH CAROLINA

(Caption of Case)

Application of Carolina Water
Service, Incorporated for Approval
of an Increase in Its Rates for
Water and Sewer Services Provided to
All of Its Service Areas in South
Carolina

(Please type or print)

S b .tt db . Scott Elliott

g~i~'ti
BEFORE THE

PUBLIC SERVICE COMMISSION
OF SOUTH CAROLINA

)
) COVER SHEET
)

)

)
DOCKET/NDI

)
NUMBER: 2011 - 47 - WS

)

)
)

SC Bar Number: I872

Address: 72I Olive street
Columb'a SC 2 205

Telephone:

Fax:

Other:

803-77 — 0555

Email: selliott@elliottlaw.us
NOTE: The cover sheet and information contained herein neither replaces nor supplements the filing and service of pleadings or other papers

as required by law. This form is required for use by the Public Service Commission of South Carolina for the purpose of docketing and must

be figed out corn letel .

DOCKETING INFORMATION (Check all that apply)
Request for item to be placed on Commission's Agenda

Emergency Relief demanded in petition expeditiously

Other:

NATURE OF ACTION (Check all that apply)

Electric

Electric/Gas

Electric/Telecommunications

Electric/Water

Electric/Water/Telecom.

Electric/Water/Sewer

Gas

Railroad

Sewer

Telecommunications

Transportation

Water

X Water/Sewer

Administrative Matter

Other:

Affidavit

Agreement

Answer

Appellate Review

Application

Brief

Certificate

Comments

Complaint

Consent Order

Discovery

Exhibit

Expedited Consideration

Interconnection Agreement

Interconnection Amendment

Late-Filed Exhibit

Letter

Memorandum

Motion

Objection

Petition

Petition for Reconsideration

Petition for Rulemaking

Petition for Rule to Show Cause

Petition to Intervene

Petition to Intervene Out of Time

Prefiled Testimony

Promotion

Proposed Order Jw,
Protest

Publisher's Affidavit

Report

Request

Request for Certification

Request for Investigation

Resale Agreement

Resale Amendment

Reservation Letter

Response

Response to Discovery

Return to Petition

Stipulation

Subpoena

Tariff

Q Other:

V/AIL / Ll,&



SCOTt ELLK)Tr

ELLIOTT & ELLIOTT, P.A.
ATTORNEYS AT LAW

1508 Lady Street
COLUMBIA, SOUTH CAROLINA 2920 I
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August 29, 2011

TELEPHONE(803) 771-0555

F^CSIMILE (803) 771-8010

VIA E FILING

Jocelyn Boyd, Esquire
Chief Clerk and Administrator

SC Public Service Commission

P. O. Drawer 11649

Columbia, SC 29211

RE" Application of Carolina Water Service, Inc. for adjustment of Rates and

Charges and Modification of Certain Terms and Conditions for the
Provision of Water and Sewer Service

DOCKET NO.: 2011-47-WS

Dear Ms. Boyd:

Enclosed please find Schedules PMA15 -PMA 21 to the exhibit to the rebuttal testimony

of Pauline M. Ahem. Regrettably, Schedules PMAI6- PMA21 were inadvertently

omitted from the filing of last week. Separately, I have served a copy of Schedules

PMAI5-PMA 21 on all parties of record electronically and by mail.

If you or your staffhas questions, please do not hesitate to contact me.

SF_gjcl

Sinoerely •

Scott Elliott

Enclosures

cc: All Parties of Record w/enc.

Scorr ELLioTr

August 29, 2011

Tateet tcNa (803) 77 I %555
FAcstMtta (803) 771-8010

ELLIQTT Ec ELLIQTT, P.A.
ATTORNEYS AT LAW

1508 Lady Street
COLUMBIA, SOUTH CAROLINA 29201

VIA E FILING
Jocelyn Boyd, Esquire
ChiefClerk and Administrator
SC Public Service Commission
P. O. Drawer 11649
Columbia, SC 29211

RE: Application of Carolina Water Service, Inc. for adjustment of Rates and
Charges and Modification of Certain Terms and Conditions for the
Provision of Water and Sewer Service
DOCKET NO.: 2011-47-WS

Dear Ms. Boyd:

Enclosed please find Schedules PMA15 —PMA 21 to the exhibit to the rebuttal testimony
of Pauline M. Ahem. Regrettably, Schedules PMA16- PMA21 were inadvertently
omitted from the filing of last week. Sepamtely, I have served a copy of Schedules
PMA15-PMA 21 on all parties of record electronically and by mail.

lf you or your

staff
ha quesdons, please do not hesitate to contact me.

Sincerely,

Elliott & El

SE/jcl
Scott Elliott

Enclosures

cc: All Parties of Record w/enc.
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Do Analyst Conflicts Matter? Evidence from
Stock Recommendations

Anup Agrawal U,i_rsity of Alabama

Mark A. Chen Georgia State University

Abstract

We examine whether conflicts of interest with investment banking and brokerage

businesses induce sell-side analysts to issue optimistic stock recommendations

and, if so, whether investors are misled by such biases. Using quantitative

measures of potential conflicts constructed from a novel data set containing

revenue breakdowns of analyst employers, we find that recommendation levels

are indeed positively related to conflict magnitudes. The optimistic bias stem-

ming from investment banking conflicts was especially pronounced during the
late-1990s stock market bubble. However, evidence from the response of stock

prices and trading volumes to upgrades and downgrades suggests that the market

recognizes analysts' conflicts and properly discounts analysts' opinions. This

pattern persists even during the bubble period. Moreover, the l-year stock

performance following revised recommendations is unrelated to the magnitude

of conflicts. Overall, our findings do not support the view that conflicted analysts

are able to systematically mislead investors with optimistic stock recommen-
dations.

I. Introduction

In April 2003, 10 of the largest Wall Street firms reached a landmark settlement

with state and federal securities regulators on the issue of conflicts of interest

We thank Yacov Amihud, Chris Barry. Utpal Bhaltacharya, Stan Block, Leslie Boni, Doug Cook,
Ning Gao, Jeff Jaffe, )ayant Kale, Omesh Kini, Chuck Knoeber, lunsoo Lee, lira Ligon, Steve Mann,
Vassll Mihov, Anna Scherbina, Luigi Zingales, seminar participants at Georgia State University,
Southern Methodist University, Texas Christian University, the University of Alabama, the University
of Delaware, the 2005 American Lawand Economics Association (New YorkUniversity) and European
Finance Association (Moscow) meetings, and the 2006 American Finance Association (Boston),
Center for Research in Security Prices Forum (Chicago), and Financial Intermediation Research
Society (Shanghai) meetings for valuable commenls. Special thanks are due to Randy Krosz.nerand
Sam Peltzrnan and to an anonymous referee for very helpful suggestions. Tommy Cooper and Yuan
Zhang provided able research assistance, and Thomson Financial provided data on analyst recom-
mendations via the Institutional Brokers Estimate System. Agrawal acknowledges financial support
from the William A. Powell Jr. Chair in Finance and Banking.

Ilournalof Lawand Economics,vol. 51 (August2008}J
¢; 2008 byThe Universityof Chicagu. All rightsreserved. 0022-2186/2008/5103-0OI9510.00
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faced by stock analysts. _The setdement requires the firms to pay a record $1.4

billion in compensation and penalties in response to government charges that
the firms issued optimistic stock research to win favor with potential investment

banking (IB) clients. Part of the settlement funds are earmarked for investor

education and for provision of research from independent firms. In addition to

requiring large monetary payments, the settlement mandates structural changes
in the firms' research operations and requires the firms to disclose conflicts of
interest in analysts' research reports.

The notion that investors are victims of biased stock research presumes that

(1) analysts respond to the conflicts by inflating their stock recommendations

and (2) investors take analysts' recommendations at face value. Even if analysts
are biased, it is possible that investors understand the conflicts of interest inherent

in stock research and rationally discount analysts' opinions. This alternative
viewpoint, if accurate, would lead to very different conclusions about the con-

sequences of analysts' research. Indeed, investors' rationality and self-interested
behavior imply that stock prices should accurately reflect a consensus about the

informational quality of public announcements (Grossman 1976; Grossman and

Stiglitz 1980). Rational investors would recognize and adjust for analysts' po-
tential conflicts of interest and thereby largely avoid the adverse consequences
of biased stock recommendations.

In this article, we provide evidence on the extent to which analysts and in-

vestors respond to conflicts of interest in stock research. We address four ques-
tions. First, is the extent of optimism in stock recommendations related to the

magnitudes of analysts' conflicts of interest? Second, to what extent do investors

discount the opinions of more conflicted analysts? In particular, do stock prices
and trading volumes react to recommendation revisions in a manner that ra-

tionally reflects the degree of analysts' conflicts? Third, is the medium-term (that
is, 3- to 12-month) performance of recommendation revisions related to conflict

severity? And, finally, did conflicts of interest affect analysts or investors differ-

ently during the late-1990s stock bubble than during the postbubble period? The

answers to these questions are clearly of relevance to stock market participants,
public policy makers, regulators, and the academic profession.

We use a unique, hand-collected data set that contains the annual revenue

breakdown for 232 public and private analyst employers. This information allows

us to construct quantitative measures of the magnitude of potential conflicts not

only from IB business but also from brokerage business. We analyze a sample

of over 110,000 stock recommendations issued by over 4,000 analysts during
the 1994-2003 time period. Using univariate tests as well as cross-sectional

regressions that control for the size of the company followed and individual

analysts' experience, resources, workloads, and reputations, we attempt to shed

i Two more securities firms (Deutsche Bank Securities Inc. and Thomas Weisel Partners LLC) were
added to the formal s_ttlement in August 2004.
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light both on how analysts respond to pressures from IB and brokerage businesses
and on how investors compensate for the existence of such conflicts of interest.

A number of studies (for example, Dugar and Nathan 1995; Lin and McNichols

1998; Michaely and Womack 1999; Dechow, Hutton, and Sloan 2000; Bradley,
Jordan, and Ritter 2008) focus on conflicts faced by analysts in the context of
existing underwriting relationships (see also Malmendier and Shanthikumar

2007; Cliff 2007). = Our article complements this literature in several ways. First,

we take into account the pressure to generate underwriting business from both

current and potential client companies. Even if an analyst's firm does not cur-

renfly do IB business with a company that the analyst tracks, it might like to
do so in the future. Second, we examine the conflict between research and all

IB services (including advice on mergers, restructuring, and corporate control),

rather than just underwriting. Third, we examine conflicts arising from brokerage
business in addition to those from lB. 3

Fourth, the prior empirical finding that underwriter analysts tend to be more

optimistic than other analysts is consistent with two alternative interpretations:

(a) an optimistic report on a company by an underwriter analyst is a reward

for past IB business or an attempt to win future IB business by currying favor

with the company or (b) a company chooses an underwriter whose analyst already
likes the stock. The second interpretation implies that underwriter choice is

endogenous and does not necessarily imply a conflict of interest. We sidestep
this issue of endogeneity by not focusing on underwriting relations between an
analyst's firm and the company followed. Instead, our conflict measures focus

on the importance to the analyst's firm of IB and brokerage businesses, as

measured by the percentage of its annual revenue derived from IB business and

from brokerage commissions. Unlike underwriting relations between an analyst's
firm and the company followed, the proportions of the entire firm's revenues

from each of these businesses can reasonably be viewed as given, exogenous
variables from the viewpoint of an individual analyst. Finally, our approach yields

substantially larger sample sizes than those used in prior research, and it therefore
leads to greater statistical reliability of the results.

Several articles adopt an approach that is similar in spirit to ours. For example,

Barber, Lehavy, and Trueman (2007) find that recommendation upgrades (down-

grades) by investment banks--which typically also have brokerage businesses--

2Bolton, Freixas,and Shapiro(2007) theoreticallyanalyze a differenttype of conflictof interest
in financialintermediation,one faced by a financial advisor whose firm also produces financial
products (suchas in-house mutual funds). Mehranand Stulz (2007) provide an excellent reviewof
the literatureon conflictsof interest in financialinstitutions.

Hayes (1998) analyzeshow pressure on analysts to generatebrokeragecommissionsaffectsthe
availabilityand accuracy of earnings forecasts. Both Irvine (2004) and Jackson(2005) find that
analysts' optimismincreasesa brokeragefirm'sshare of the trading volume. Ljungqvistet al. (2007)
findthat analystsemployed by largerbrokeragehouses issuemore optimisticrecommendationsand
more accurate earnings forecasts.However,none of these articlesexamineshow investors'responses
to analysts' recommendationsand the investmentperformance of recommendationsvarywith the
severityof brokerageconflicts, issues thatwe investigatehere.
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underperform (outperform) similar recommendations by non-IB brokerages and

independent research firms. Cowen, Groysberg, and Healy (2006) find that full-
service securities firms---which have both IB and brokerage businesses---issue

less optimistic forecasts and recommendations than do non-lB brokerage houses.

Finally, Jacob, Rock, and Weber (2008) find that short-term earnings forecasts
made by investment banks are more accurate and less optimistic than those

made by independent research firms. We extend this line of research by quan-

tifying the reliance of a securities firm on IB and brokerage businesses. This is
an important feature of our article for at least two reasons. First, given that

many securities firms operate in multiple lines of business, it is difficult to classify

them by business lines. By separately measuring the magnitudes of both IB and
brokerage conflicts in each firm, our approach avoids the need to rely on a
classification scheme. Second, since the focus of this research is on the conse-

quences of analysts' conflicts, the measurement of those conflicts is important.
Our conclusions sometimes differ from those in classification-based studies.

We find that analysts do indeed seem to respond to pressures from IB and

brokerage businesses: larger potential conflicts of interest from these businesses
are associated with more positive stock recommendations. We also document

that the distortive effects of IB conflicts were larger during the late-1990s stock

bubble than during the postbubble period. Nonethdess, the empirical analysis

yields several pieces of evidence to suggest that investors are sophisticated enough

to adjust for these biases. First, the short-term reactions of both stock prices
and trading volumes to recommendation upgrades are negatively and statistically

significantly related to the magnitudes of potential IB or brokerage conflicts. For
downgrades, the corresponding relation is negative for stock prices but positive

for trading volumes. Second, the l-year investment performance after recom-
mendation revisions bears no systematic relation to the magnitude of conflicts.

Finally, investors continued to discount conflicted analysts' opinions during the

bubble period, even amid the euphoria prevailing in the market at the time.

Together these results strongly support the idea that the marginal investor, taking
analysts' conflicts into account, rationally discounts optimistic stock recom-
mendations.'

The remainder of the article is organized as follows. We discuss the issues in

Section 2 and describe our sample and data in Section 3. Section 4 examines

the relation between recommendation levels and the degree of IB or brokerage

conflict faced by analysts. Section 5 analyzes how conflicts are related to the

response of stock prices or trading volumes to recommendation revisions. Section

' In a companion paper (Agrawaland Chen 2005), we find that analysts appear to respondto
conflictswhenmakinglong-termearnings growthprojectionsbut not short-term earningsforecasts.
This findingis consistent withthe idea that,with short-term forecasts,analysts worry about their
deceplionbeing revealedwith the next quarterly earningsrelease,but theyhavegreaterleewaywith
long-termforecasts.We also find thatthe frequencyof forecast revisionsis positivelyrelatedto the
magnitudeof brokerageconflicts,and severaltests suggest thatanalysts' tradegenerationincentives
impair the quality of stock research.
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response ofstock prices or trading volumes to recommendation revisions. Section

'n a companion paper (Agrawal and Chen 2005), we find that analysts appear lo respond to

conflicts when making long-term earnings growth projenions but not shou-term earnings forecasts.
This ftnding is consistent with the idea that, with shon-term forecasts, analysts worry about their
deception being revealed with Ihe next quarterly earnings rdease, but thry have greater leeway with
long-term Forecasts. We also find that the frequency of forecast revisions is positively rehted to the
magnitude oF brokerage eonfliets, and several iests suggesi that analysts'rade generation incentives

impair the quality of stock research.
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6 investigates the relation between conflicts and the investment performance of
recommendation revisions. Section 7 presents our results for the late-1990s stock

bubble and postbubble periods, and Section 8 concludes.

2. Issues and Hypotheses

Investment banking activity is a potential source of analyst conflict that has

received widespread attention in the financial media (for example, Gasparino

2002; Maremont and Bray 2004) as well as the academic literature (for example,

Lin and McNichols 1998; Michaely and Womack 1999). When IB business is an

important source of revenue for a securities firm, a stock analyst employed by

the firm often faces pressure to inflate his or her recommendations. This pressure

is due to the fact that the firm would like to sell IB services to a company that

the analyst tracks, s The company, in turn, would like the analyst to support its

stock with a favorable opinion. Thus, we expect that the more critical is IB

revenue to an analyst's employer, the greater the incentives an analyst faces to
issue optimistic recommendations. 6

Analysts also face a potential conflict with their employers' brokerage busi-

nesses. Here, the pressure on analysts originates not from the companies that

they follow but from within their employing firms. Brokerage business generates

a large portion of most securities firms' revenues, and analyst compensation

schemes are typically related explicitly or implicitly to trading commissions. Thus,

analysts have incentives to increase trading volumes in both directions (that is,

buys and sells). Given the many institutional constraints that make short sales

relatively costly, many more investors participate in stock purchases than in stock

sales. 7 Indeed, it is mostly existing shareholders of a stock who sell. This asym-

metry between purchases and sales implies that the more important brokerage

business is to an analyst's employer, the more pressure the analyst faces to be
bullish when issuing recommendations.

Analysts who respond to the conflicts they face by issuing blatantly misleading

stock recommendations can develop bad reputations that reduce their labor

income and hurt their careers? Stock recommendations, however, are not as

easily evaluated as other outputs of analysts' research, such as 12-month price

targets or quarterly earnings forecasts, which can be judged against public, near-

s Throughout this article, we refer to an analyst's employer as a "firm" and a company followed
by an analyst as a _company."

"Ljungqvist, Marston, and Wilhelm (2006, forthcoming) find that, while optimistic recommen-
dations do not help the analyst's firm win the lead underwriter or comanager positions in general,
they help the firm win the comanager position in deals in which the lead underwriter is a commercial
bank.

Numerous regulations in the United States increase the cost of selling shares short (see, for
example, Dechow et al. 2001). Therefore, the vast majority of stock sales are regular sales rather than
short sales. For example, over the 1994-2001 period, short sales comprised only about 10 percent
of the annual New YorkStock Exchange trading volume (New York Stock -Exchange 2002).

s See Jackson (2005) for a theoretical model showing Ihat analysts' concerns about their reputations
can reduce optimistic biases arising from brokerage business.
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income and hurt their careers." Stock recommendations, however, are not as
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term realizations. So it is not clear whether analysts' career concerns can com-

pletely prevent them from responding to pressures to generate IB or brokerage
business.

The relation between conflict severity and the short-term (2- or 3-day) stock

price impact of a recommendation should depend on whether investors react

to the opinion rationally or naively. * Under the rational discounting hypothesis,

the relation should be asymmetric for upgrades and downgrades. For upgrades,
the stock price response should be negatively related to the degree of conflict.
This implication arises because analysts who face greater pressure from IB or
brokerage business are likely to be more bullish in their recommendations, and

rational investors should discount an analyst's optimism more heavily. For down-

grades, however, the story is different. When an analyst downgrades a stock

despite facing large conflicts, rational investors should find the negative opinion

more convincing and should be more likely to revalue the stock accordingly.
This implies that the short-term stock price response to a downgrade should be
negatively related to the degree of conflict.

The rational discounting hypothesis also predicts cross-sectional relations be-

tween conflict severity and the short-term trading volume responses to rec-
ommendations. As Kim and Verrecchia (1991) demonstrate in a rational ex-

pectations model of trading, the more precise a piece of news, the more
individuals will revise their prior beliefs and, hence, the more trading that will

result. In the present context, investor rationality implies that an upgrade by a

highly conflicted analyst represents less precise news to investors, and so such

a revision should be followed by a relatively small abnormal volume. But when
an analyst downgrades a stock despite a substantial conflict, the signal is regarded

as being more precise, and thus the downgrade should lead to relatively large
abnormal trading.

By contrast, under the naive investor hypothesis, investors are largely ignorant
of the distortive pressures that analysts face and accept analysts' recommenda-

tions at face value. This implies that there should be no relation between conflict

severity and the short-term response of either stock prices or trading volume to

recommendation revisions. Furthermore, the absence of a systematic relation

should hold true for both upgrades and downgrades.

What are the implications of the two hypotheses for the medium-term (3- to
12-month) investment performance of analysts' recommendations? Under the

rational discounting hypothesis, there should be no systematic relation between

the magnitude of conflicts faced by an analyst and the performance of his or
her stock recommendations: the market correctly anticipates the potential dis-

tortions up front and accordingly adjusts its response. But the naive investor

hypothesis predicts that performance should be negatively related to conflict

ThisframeworkfollowsKrosznerand Rajan(1994)and Gompersand Lerner(1999),whoanalyze
the conflictsthat a bank facesin underwriting securitiesof a company when the bankownsa (debt
or equity.)stake in it.
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term realizations. So it is not clear whether analysts'areer concerns can com-
pletely prevent them from responding to pressures to generate IB or brokerage
business.

The relation between conflict severity and the short-term (2- or 3-day) stock
price impact of a recommendation should depend on whether investors react
to the opinion rationally or naively." Under the rational discounting hypothesis,
the relation should be asymmetric for upgrades and downgrades. For upgrades,
the stock price response should be negatively related to the degree of conflict.
This implication arises because analysts who face greater pressure from IB or
brokerage business are likely to bc more bullish in their recommendations, and
rational investors should discount an analyst's optimism more heavily. For down-
grades, however, the story is di(ferent. When an analyst downgrades a stock
despite facing large conflicts, rational investors should lind the negative opinion
more convincing and should be morc likely to revalue the stock accordingly.
This implies that the short-term stock price response to a downgrade should be
negatively related to the degree of conflict.

The rational discounting hypothesis also predicts cross-sectional relations be-
tween conflict severity and the short-term trading volume responses to rec-
ommendations. As Kim and Verrccchia ()99l) demonstrate in a rational ex-
pectations model of trading, the morc precise a piece of news, the more
individuals will revise their prior beliefs and, hence, the more trading that will
result. In the present context, investor rations)ity implies that an upgrade by a

highly conflicted analyst represents less precise news to investors, and so such
a revision should be followed by a relatively small abnormal volume. But when
an analyst downgrades a stock despite a substantial conflict, the signal is regarded
as being more precise, and thus the downgrade should lead to relatively large
abnormal trading.

By contrast, under the naive investor h)anthesis, investors are largely ignorant
of the distortive pressures that analysts face and accept analysts'ecommenda-
tions at face value. This implies that there should be no relation between conflict
severity and the short-term response of either stock prices or trading volume to
recommendation revisions. Furthermore, the absence of a systematic relation
should hold true for both upgrades and downgrades.

What are the implications of the two hypotheses For the medium-term (3- to
12-month) investment performance of analysts'ecommendations! Under the
rational discounting hypothesis, there should be no systematic relauon between
the magnitude of conflicts faced by an analyst and the performance of his or
her stock recommendations: the ntarket correctly anticipates the potential dis-
tortions up front and accordingly adjusts its response. But the naive investor
hypothesis predicts that performance should be negatively rdated to conflict

"This framework follows Krossner and Ra)an (199a) and Compcrs and Lerner (1999), who anat)re
the conflicts ttwt ~ bank faces in underwriting smuritics of ~ company when the bank owns a (debt
or equiry) stake in it.
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severity for both upgrades and downgrades. That is, investors ignore analysts'

conflicts up front and pay for their ignorance later.

3. Sample and Data

3.1. Sample

Our sample of stock recommendations comes from the Institutional Brokers

Estimate System (IIB/E]S) U.S. Detail Recommendations History file. This file

contains data on newly issued recommendations as well as revisions and reit-

erations of existing recommendations made by individual analysts over the period

1993-2003. Although the exact wording of recommendations can vary consid-

erably across brokerage houses, [/B/E/S classifies all recommendations into five

categories ranging from strong buy to strong sell. We rely on the I/B/EIS clas-
sification and encode recommendations on a numerical scale from 5 (strong

buy) to 1 (strong sell).

Since we are primarily interested in examining how the nature and conse-

quences of analysts' recommendations are related to IB or brokerage business,

we require measures of the importance of these business lines to analysts' em-

ployers. Under U.S. law, all registered broker-dealer firms must file audited

annual financial statements with the Securities and Exchange Commission (SEC)

in x-17a-5 filings. I° These filings contain information on broker-dealer firms'

principal sources of revenue, broken down into revenue from IB, brokerage

commissions, and all other businesses (such as asset management and proprietary

trading). We use these filings to obtain various financial data, including data on

our key explanatory variables: the fractions of total brokerage house revenues

from IB and from brokerage commissions. Beginning with the names of analyst

employers contained in the 1/B/EJS Broker Translation file, H we search for all

available revenue information in x-17a-5 filings from 1994 to 2003:2 For publicly

traded broker-dealer firms, we also use 10-K annual report filings over the sample

period to gather information on revenue breakdowns, if necessary. We thus obtain

annual data from 1994 to 2003 on IB revenue, brokerage revenue, and other

revenue for 188 privately held and 44 publicly traded brokerage houses: _ For

each brokerage house, we match recommendations to the latest broker-year

revenue data preceding the recommendation date. Over the sample period, we

,0The Securities Exchange Act, sections 17(a)-lT(e), requires these filings. We accessed them from
Thomson Financiars Global Access database and the Securities and Exchange Commission's (SEe's)

public reading room in Washington, D.C.
"We use the file supplied directly by the Institutional Brokers Estimate System (I/B/E/S) on CD-

ROM. This Ele does not recode the name of an acquired brokerage firm to that of its acquirer for
years before the merger.

u The electronic availability of x-17a-5 filings is very limited prior to 1994, the year the SEC first
mandated electronic form filing. Hence, we do not search for revenue information prior to 1994.

_sWe exdude a small number of firm-years in which the total revenue is negative (for example,
because of losses from pmprietar), trading).
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severity for both upgrades and downgrades. That is, investors ignore analysts'onflicts

up front and pay for their ignorance later.
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Estimate System (I/B/BS) U.S. Detail Recommendations History file. This file
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quences of analysts'ecommendations are related to IB or brokerage business,

we require measures of the importance of these business lines to analysts'm-
ployers. Under U.S. )aw, all registered broker-dealer firms must file audited
annual financial statements with the Securities and Exchange Commission (SEC)

in x-17a-5 filings." These filings contain information on broker-dealer firms'rincipal
sources of revenue, broken down into revenue from IB, brokerage

commissions, and all other businesses (such as asset management and proprietary
trading). We use these filings to obtain various financial data, including data on

our key explanatory variables: the fractions of total brokerage house revenues

from IB and from brokerage commissions. Beginning with the names of analyst

employers contained in the I/B/E/S Broker Translation file," we search for all

available revenue information in x-Iya-5 filings from )994 to 2003.o For publicly

traded broker-dealer firms, we also use 10-K annual report filings over the sample

period to gather information on revenue breakdowns, if necessary. We thus obtain

annual data from 1994 to 2003 on IB revenue, brokerage revenue, and other
revenue for 188 privately held and 44 publicly traded brokerage houses." For

each brokerage house, we match recommendations to the latest broker-year

revenue data preceding the recommendation date. Over the sample period, we
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are able to match in this fashion 110,493 I/B/E/S recommendations issued by

4,089 analysts.
All broker-dealer firms are required to publicly disclose their balance sheets

as part of their x-17a-5 filings. But a private broker-dealer firm can withhold

the public disclosure of its income statement, which contains the revenue break-
down information needed for this study, if the SEC deems that such disclosure

would harm the firm's competitive position. Thus, our sample of private se-
curities firms is limited to broker-dealers that disclose their revenue breakdowns

in x-17a-5 filings. VCeexamine whether this selection bias affects our main results

by separately analyzing the subsample of publicly traded securities firms, for
which public disclosure of annual revenue information is mandatory. Our find-

ings do not appear to be affected by this selection bias. All of our results for
the subsample of publicly traded securities firms are qualitatively similar to the
results for the full sample reported in the article. In the Appendix, we describe
the characteristics of disclosing and nondisclosing private securities firms, shed

some light on the firms' income statement disclosure decisions, and use a se-

lectivity-corrected probit model to examine whether the resulting selection bias
can explain analysts' response to conflicts in these private firms. We find no
evidence that selection bias affects our results for these firms.

3.2. Characteristics of Attalysts, Their Employers, and Companies Followed

We next measure characteristics of analysts, their employers, and the com-

panies they cover. Prior research (for example, Clement 1999; Jacob, Lys, and
Neale 1999) finds that analysts' experience and workloads affect the accuracy

and credibility of their research. Using the I/B/FdS Detail History files, we measure
an analyst's experience and workloads in terms of all research activity reported

in l/B/E/S, including stock recommendations, quarterly and annual earnings-

per-share forecasts, and long-term earnings growth forecasts. We measure general
research experience as the number of days since an analyst first issued research
on any company in the I/B/F_JSdatabase and company-specific research expe-
rience as the number of days since an analyst first issued research on a particular

company. We measure an analyst's workload as the number of different com-

panies or the number of different four-digit IlB/EIS sector industry groups
(S/I/Gs) t4 for which the analyst issued research in a given calendar year.

The amount of resources devoted to investment research within brokerage

houses also affects the quality of analysts' research (Clement 1999). Larger houses

have access to better technology, information, and support staff. Accordingly,
we use three measures of brokerage house size: the number of analysts issuing

stock recommendations for a brokerage house over the course of a calendar year,
book value of total assets, and net sales. All of our subsequent results are qual-

"'TheI/B/E/S sectorindustrygroupnumbersaresix-digitcodes thatprovide informationon the
industry sectorsand subsectorsfor companiesin the I/BIFdSdatabase.Weuse the first four digits,
whichcorrespondto broadindustry groupings.
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Table I

Revenue Sources (%) of Analysts' Employers

511

Investment Brokerage
Banking Commission

Sample
Recommendation Level Mean Median Mean Median Size

5 (Strong buy) 13.94 I 1.81 29.87 24.09 28,901
4 (Buy) 13.81 I 1.21 26.68 17.22 37,478
3 (Hold) 12.68 I I.I 5 28.44 24.07 37,883
2 (Sell) 11.61 10.55 23.13 16.12 4,875
I (Strong sell) 16.27 14.90 33.44 24.95 1,356
p-Value (4 and 5) versus (I and 2) .0000 .0000 .0000 .0023

Note. Shown are the percentages of analystemployer revenuesfrom investment banking and brokerage
commissions, bl,'recommendation level. Dataare for 110,493 stock recommendationsand are drawnfrom
the Institutional Brokers EstimateSystem U.S. Detail Recommendations History file for 1994-2003.

itatively similar under each of the three size measures. To save space, we report

results only of tests based on the first size measure.

To capture the degree to which investors believe that individual analysts have

skill in providing timely and accurate research, we use two measures of analysts'

reputation. The first is based on htstitutional Investor (H) magazine's All-America

Research Team designation. Each year around October 15, H mails an issue to

subscribers that lists the names of analysts who receive the most votes in a poll

of institutional money managers. About 300-400 analysts are identified. We

construct a variable that indicates, for each recommendation revision, whether

the recommending analyst was named to the first, second, third, or honorable

mention team in the latest annual survey. As a complementary, objective measure

of analysts' reputation, we use a variable based on the Wall Street 1ournal's (WSI's)

annual All-Star Analysts Survey. The WSI All-Star Analysts are determined by

an explicit set of criteria relating to past stock-picking performance and fore-

casting accuracy, t5 The survey covers about 50 industries annually and names

the top five stock pickers and top five earnings forecasters in each industry. '6

Tables 1 and 2 report summary data on the characteristics of our sample. In

Table 1, both the mean and the median percentages of analyst employer revenues

derived from IB decline monotonically over the first four recommendation levels,

but these values are the highest for strong sell recommendations. Similarly, it is

the brokerage firms issuing strong sell recommendations that generally derive

'_We recognize that the performance metrics used in the WaUStreellournal(WSI) All-Star Analysts
Survey are public information and can, in principle, be replicated by investors. However, to the
extent that computing and evaluating analysts' performance is a costly activity, being named an All-
Star Analyst can still affect an analyst's reputation and credibility.

_' Since the I/BIE/S Broker Translation File provides only analysts' last names and first initials, in
some instances it is nol possible to ascertain from the IlBIE/S data alone whether an analyst in our
sample was named to the Institutional Investor (I!) or WS! team. For these cases, we determine team
membership of analysts from NASD BrokerCheck, an online database (http'J/www.nasd.com,accessed
October 2004) that provides the full names of registered securities professionals as well as their
employment and registration histories for the past 10 years. The database also keeps track of analysts'
name changes (such as those resulting from marriage).
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itatively similar under each of the three size measures. To save space, we report
results only of tests based on the first size measure.

To capture the degree to which investors believe that individual analysts have
skill in providing timely and accurate research, ive use two measures ofanalysts'eputation.The first is based on hisritulionnl Investor (II) magazine's All-America
Research Team designation. Each year around October 15, II mails an issue to
subscribers that lists the names of analysts who receive the most votes in a poll
of institutional money managers. About 300-400 analysts are identified. We
construct a variable that indicates, for each recommendation revision, whether
the recommending analyst was named to the first, second, third, or honorable
mention team in the latest annual survey. As a complementary, objective measure
ofanalysts'eputation, we use a variable based on the Wnll Street Journal's (WSfs)
annual All-Star Analysts Survey. The WSJ All-Star Analysts are determined by
an explicit set of criteria relating to past stock-picking performance and fore-
casting accuracy." The survey covers about 50 industries annually and names
the top five stock pickers and top five earnings forecasters in each industry."

Tables 1 and 2 report summary data on the characteristics of our sample. ln
Table 1, both the mean and the median percentages of analyst employer revenues
derived from IB decline monotonically over the first four recommendation levels,
but these values are the highest for strong sell recommendations. Similarly, it is
the brokerage firms issuing strong sell recommendations that generally derive

"We recognize that the pcrFormance metrics used in thc Wall Srreer lonrrral( IVS/) Ag Star analysts
Survey are public information and can, in principle, be replicated by investors. However, to the
extcm Ihat computing and evaluating analysis'erformance is ~ costly anivity, being namul an AR-
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'" Since ihe I/8/8/S Broker Translation File provides only analysts'ast names and first initials, in
some instances it is nol possible to ascertain from the IIBIEIS data alone whether an analyst in our
sample was named lo Ihe innirurianal investor (il) or WSI team. For Ihese cases, we determine leam
membership ofanalysts From NASD 8rokerChcck, an online database (hnpdlwww nasd corn, accemd
October 2004) that provides the I'ug names ol'egisiered securities professionals as well as their
employment and registration histories for the past 10 years. The database also keeps track ofanalysts'ame

changes (such ss Ihosc resulting from marriage).
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Table 2

Characteristics of Analysts, Firms, and Companies Followed

Sample

Characteristic Mean Median SD Size

Investment banking revenue (%) 13.60 I 1.25 11.93 94,892
Brokerage commission revenue (96) 28.74 24.07 24.75 94,892

Analyst'scompany-specificexperience(}'ears) 2.42 1.20 3.29 85,531

Analyst'sgeneralexperience(years) 6.41 4.90 5.32 85,531

Analysts employed by a firm 86.34 60 79.73 94,618
Companies followed by an analyst 17.24 15 12.93 84,016

Four-digit I/B/E/S S/I/Gs followed by an

anal}st 3.05 3 1.90 84,014
Institutional Investor All-America stock picker .005 0 .07 85,531
Institutional Investor AlI-Amerlca Research

Team member .035 0 .18 85,531

Walt Street Journal All-Star stock picker .018 0 .13 85,531

Wall Street Journal All-Star Analyst .136 0 .34 85,531

Market capitalization ($ millions) 8,804.46 1,367.22 27,758.81 81,333
Analyst following 9.14 7 6.88 92,869

Note. Data are for 94,892 recommendation revisions and are drawn from the Institutional Brokers Estimate
System (I/B/E/S) U.S. Detail Recommendations History file for 1994-2003. Recommendation revisions
include recommendation changes as well as initiations, resumptions, and discontinuations of coverage.

Analysts" experience is measured from all analyst research activity reported in IIBIE/S, including earnings-
per-share forecasts, long-term earnings gro_lh forecasts, and stock recommendations. An analyst is con-
sidered to be a top stock picker or team member if he or she appeared in the relevant portion of the most
recent analyst survey by Institutional hfvesmr or the Wall Street ]unreal at the time of a recommendation
revision. Market capitalization is measured 12 months before the end of the current month, and analyst
following is measured on the basis of stock recommendation coverage. Market capitalization values are
inflation adjusted (with Consumer Price Index numbers and with 2003 as the base year). S/I/G _ sector

industry group.

the highest percentage of their total revenues from brokerage commissions. No-
tably, in each of the five categories, the mean percentage of revenue from com-

missions is about twice as large as the mean percentage of revenue from lB. This
fact underscores the importance of trading commissions as a source of revenue

for many securities firms. The last column shows that about 95 percent of the
recommendations in the sample are at levels 5 (strong buy), 4 (buy), or 3 (hold).

Levels 1 (strong sell) and 2 (sell) represent only about 1 percent and 4 percent
of all recommendations, respectively.

The data in Table 2 provide a flavor of our sample of analysts and their

employers. As noted by Hong, Kubik, and Solomon (2000), careers as analysts
tend to be relatively short. The median recommendation is made by an analyst

with under 5 years of experience, of which just over a year was spent following

a given stock. Stock analysts tend to be highly specialized, following a handful
of companies in a few industries. The median recommendation is made by an

analyst following 15 companies in three industries who works for a securities

firm employing 60 analysts. Being named as an All-America Research Team
member by//is a rare honor, received by under 5 percent of all analysts in our
sample. Finally, the typical company followed is large, with mean (median)
market capitalization of about $8.8 billion ($1.4 billion) in inflation-adjusted
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Table 2

Characteristics of Analysts, Firms, and Companies FoUownl

Charancristic Mean
Sample

Mnlian SD Size

Investment banking revenue (46)
Brokerage commission revenue (96)
Analysps company-spcwiftc experience ()ears)
Analyst's general experience (years)
Analysts employed by a Brm
Companies folknvnl hy an analyst
Four-digii I/8/E/5 S/I/Gs fogownl by an

analyst
instinrriortoi Invnrror AU-America stock picker
hrstitutionnl lrnertor AU-America Research

Team member
lysi/ Srrcrt /ournai AII.Star stack picker
Wall Street /ournal AB-Star Analyst
hlarket capitalization (5 miuions)
Analyst Following

1360
28.74

2.42
6.41

86.34
17.24

3.05
.005

.035

.018

.136
8,80446

9.14

11.25
24.07

1.20
4.90

60
15

0
0
0

1067,22
7

11.93 94,892
24.75 94,892
3.29 85,531
5.32 85.531

79.73 94,618
12.93 84.016

1.90 84,014
.07 85,531

.18 85,531

.13 85,531
34 85.531

27,758.81 81,333
6.88 92,869

Note. Data are for 94 892 recommendation revisions and are dmwn from the Institutional Brokers Estimate

Sptem (I/8/E/5) U.S. Detail Rccommcndations History Qc for 1994-2003. Recommendation revtidrons

include recommendation changes as well as initiations, resumptions, and discontlnuations oi'covcragc
Analysu'xpcrience is mmsured from ag anal)st research anivity rcpon«d in IIBIEIS, including earnings.
per.share forecasts, long-term earnings gro»zh forecasts, and stock recommendations. An analyst is con-

sidered io bc a top sock picker or team member if he or she appearnl in the relevant ponion of the mos
recent analyst survey by /rurirurionai Irrvesror or the Wag Street /ounral at thc time of ~ recommendation
revision. hiarkct mpitalization is measured 12 ntonths before the cnd of the curreni month, and analyst

following is measured on the basis of stock recommendation coverage. Market capitalizaiion valses are

inaation adjusted ( ith Consumer price Ind x numbers and with 2003 as the base year). 5/I/G = sector

industry gmup.

the highest percentage of their total revenues from brokerage commissions. No-

tably, in each of the five categories, the mean percentage of revenue from com-

missions is about twice as large as the mean percentage of revenue from IB. This

fact underscores the importance of trading commissions as a source of revenue

for many securities firms. The last column shows that about 95 percent of the

recommendations in the sample are at levels 5 (strong buy), 4 (buy), or 3 (hold).

Levels 1 (strong sell) and 2 (sell) represent only about 1 percent and 4 percent

of all recommendations, respectively.
The data in Table 2 provide a flavor of our sample of analysts and their

employers. As noted by Hong, Kubik, and Solomon (2000), careers as analysts

tend to be relatively short. The median recommendation is made by an analyst

with under 5 years of experience, of which just over a year was spent following

a given stock. Stock analysts tend to be highly specialized, following a handful

of companies in a few industries. The median recommendation is made by an

analyst following 15 companies in three industries who works for a securities

firm employing 60 analysts. Being named as an All-America Research Team

member by ll is a rare honor, received by under 5 percent of all analysts in our
sample. Finally, the typical company followed is large, with mean (median)
market capitalization of about $8.8 billion ($ 1.4 billion) in inflation-adjusted
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2003 dollars. Over the time span of a year, a company is tracked by a mean
(median) of 9.1 (7) analysts.

4. Conflicts and the Levels of Analyst Recommendations
Net of the Consensus

in this section, we examine whether the level of an analyst's stock recom-
mendation net of the consensus (that is, median) recommendation level is related

to the conflicts that he or she faces. We start by ascertaining the level of the

outstanding recommendation on each stock by each analyst following it at the
end of each quarter (March, June, September, December) from 1995 through

2003. An analyst's recommendation on a stock is included only if it is newly

issued, reiterated, or revised in the preceding 12 months.

We estimate a regression explaining individual analysts' net stock recommen-
dation levels at the end of a quarter (which is the recommendation level minus
the median recommendation levd across all analysts following a stock during

the quarter). '7 The regression pools observations across analysts, stocks, and
quarters and includes our two main explanatory variables: the percentage of an
analyst employer's total revenues from IB and the percentage from brokerage

commissions. Following legadeesh et al. (2004) and Kadan et al. (forthcoming),
who find that momentum is an important determinant of analysts' recommen-

dations, we control for the prior 6-month stock return.

The regression also controls for other factors that can affect the degree of
analysts' optimism, such as the size of the company followed and the resources,

reputation, experience, and workload of an analyst. As a measure of the resources
available to an analyst, a dummy variable is used for a large brokerage house,

and it equals one if the firm ranks in the top quartile of all houses in terms of
the number of analysts employed during the year. The size of the company

followed is measured by the natural logarithm of its market capitalization, mea-
sured 12 months before the end of the month. We measure an analyst's reputation

by dummy variables that equal one if the recommending analyst was named in
the most recent year as an All-America Research Team member by H or as an

All-Star Analyst by the WSJ. An analyst's company-specific research experience
is measured by the natural logarithm of one plus the number of days an analyst

has been producing research (including earnings-per-share forecasts, long-term

growth forecasts, or stock recommendations) on the company. We measure an
analyst's workload by the natural logarithm of one plus the number of companies

for which he or she produces forecasts or recommendations in the current year.

Finally, we control for industry and time period effects by adding dummy

variables for I/B/E/S two-digit S/I/G industries and for each calendar quarter
(March 1995, June 1995, and so forth). Since net recommendation levels can

"To ensure meaningful variationin the dependentvariable,weomit stocks followedby onlyone
analystin a quarter.
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2003 dollars. Over the time span of a year, a company is tracked by a mean
(median) of 9.1 (7) analysts.

4. Conflicts and the Levels of Analyst Recommendations
Net of the Consensus

In this section, we examine whether the level of an analyst's stock recom-
mendation net of the consensus (that is, median) recommendation level is related
to the conflicts that he or she faces. We start by ascertaining the level of the
outstanding recommendation on each stock by each analyst following it at the
end of each quarter (March, June, September, December) from 1995 through
2003. An analyst's recommendation on a stock is included only if it is newly

issued, reiterated, or revised in the preceding 12 months.
We estimate a regression explaining individual analysts'et stock recommen-

dation levels at the end of a quarter (which is the recommendation level minus
the median recommendation level across all analysts following a stock during
the quarter)." The regression pools observations across analysts, stocks, and
quarters and includes our two main explanatory variables: the percentage of an
analyst employer's total revenues from IB and the percentage from brokerage
commissions. Following Jegadeesh et al. (2004) and Kadan et al. (forthcoming),
who flnd that momentum is an important determinant of analysts'ecommen-
dations, we control for the prior 6-month stock return.

The regression also controls for other factors that can affect the degree of
analysts'ptimism, such as the size of the company followed and the resources,
reputation, experience. and workload of an analyst. As a measure of the resources
available to an analysh a dummy variable is used for a large brokerage house,
and it equals one if the firm ranks in the top quartile of all houses in terms of
the number of analysts employed during the year. The size of the company
followed is measured by the natural logarithm of its market capitalization, mea-

sured 12 months before the end of the month. We measure an analyst's reputation

by dummy variables that equal one if the recommending analyst was named in

the most recent year as an All-Ameri«a Research Team member by II or as an
All-Star Analyst by the WS/. An analyst's company-specific research experience
is measured by the natural logarithm of one plus the number of days an analyst
has been producing research (including earnings-pcr-share forecasts, long-term
growth forecasts, or stock recommendations) on the company. We measure an
analyst's workload by the natural logarithm of one plus the number of companies
for which he or she produces forecasts or recommendations in the current year.

Finally, we control for industry and time period e(fects by adding dummy
variables for I/B/E/S two-digit S/I/G industries and for each calendar quarter
(March 1995, tune 1995, and so forth). Since net recommendation levels can

r To ensure meaningful vsristion in the detwndent vsrisblc, wc omit stocks fogowed by only one
snslyst in s ttusrlec
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Table 3

Ordered Probit Analysis of Recommendation Levels Net of the Consensus

Explanatory Variable Coefficient z-Statistic

Investment banking revenue (%)
Brokerage commission revenue (%)
Prior 6-month stock return

Large brokerage house dummy

Company size
Institutional Investor All-America Research Team dummy
Wall Street Journal All-Star Analyst dummy

Company-specific research experience
Number of companies followed

.4 i 67 17.35

.0363 3.00

-.0068 - 2.89

-.0639 -8.60
.0038 2.89

.0032 .I 5
-.0196 -2.23

.0012 1.42

.0070 4.64

Note. The results are from ordered probit regressions explainingindividual analysts' stock recommendation
levels net of the consensus (that is, median) recommendation level at the end of each quarter (March,
June, September, December) for 1995-2003. Observatiom are excluded if the analyst issued no new or
revised recommendation in the preceding 12 months. The regressionincludes observations pooled across
analysts,stocks, and quarters. Data on recommendations are drawn from the Institutional Brokers Estimate
System(I/WE/S) U.S. Detail Recommendatiom History file for 1994-2003. Investment banking orbrokerage
commission revenue refer to the percentage of the brokerage firm's total revenuesderived from investment
banking or brokerage commissions. The large brokerage house dummy is an indicator variable that equals
one ifa brokerage house is in the top quartile of all houses,based on the number of analysts issuingstock
recommendations listed in I/B/E/S in a given calendar year. Company size is the natural logarithm of the
market capitalization of the company followed, measured 12 months prior to the end of the current month.
The Imtituffonal investor All-America Research Team and Wall Street Iournal All-Star Analyst dummies are
indicator variables that equal one if the recommending analyst was listed as an All-America ResearchTeam
member or All-Star Analyst in the most recent analyst ranking. Company-specific research experience is
the natural Io8 of one plus the number of days that an analyst has been issuing I/B/FJS research on a
company. Number of companies followed equals the natural log of one plus the number of companies
followed by an analyst in the current calendar year. The regressionincludes dummy variables for two-diglt
I/B/FJS sector industry group industries and for calendar quarters. Test statistics are based on a robust
variance estimator. The number of observations is 213,011; the p-value of the x I test is <.0001.

take ordered values from -4 (strongly pessimistic) to 4 (strongly optimistic) in
increments of .5, we estimate the regression as an ordered probit model." The
Z-statistics are based on a robust (Huber-White sandwich) variance estimator.

Table3 shows the regressionestimate. The coefficients oflB revenue percentage

and commission revenue percentage are both positive. This finding implies that
greater conflicts with IB and brokerage businesses lead an analyst to issue a
higher recommendation on a stock relative to the consensus. Stocks followed
by busier analysts and stocks of larger companies receive higher recommenda-
tions relative to the consensus. Stocks that experience a price run-up over the
prior 6 months, stocks followed by analysts at large brokerage houses, and stocks
followed by WS] All-Star Analysts all receive lower recommendations relative to
the consensus. All of these relations are highly statistically significant.

To provide a sense of the magnitude of the main effects of interest, we show

in Table 4 the derivatives of the probability of each net recommendation level

"Notice that recommendation levels can take integer values from I to 5, and the median rec-
ommendation can take values from I to 5 in increments of .5. See Greene (2003) for a detailed

exposition of the ordered probit model.
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Table 3

Ordered Probit Analysis of Recommendation L«vela Net of the Consensus

Explanatory Variable

Inwstment banking revenue (96)
Brokerage commission revenue (96)
Prior 6-month stock return
Large brokerage house dummy
Company size
rrrsrirnrional lnv«sror AB-America Research Team dummy
IVall So««r Journnl AR-Star Analyst dummy
Company.specific research experience
Number ol'companies followed

Coeflicient

.4167

.0363
—.0068
—.0639

.0038

.0032
—.0196

.0012

.0070

z-Statistic

1735
3.00

— 2.89
-8.60

2.89
.15

-2.23
1.42
4.64

Note. Thc results arc fram ordered probit regressions explaining individual analysts'stock recommendation
levels net of the consensus (that is, median) recommendation hwd at the cnd of each qusrter (k(arch,
lune, Scptcmber, Dtuember) (or 1995-2003. Observations arc cxduded if the analyst issued no rww or
revised recommendation in thc preceding 12 months. The regression indudes observations pooled acrms
analysts, uockn and quaners. Data on recommendations are drawn from the Institutional Brokers Estimate
System ( I/8/E/5) Uat Detail Recommendations History file for 1994-2003. Investm«nt banking or brokerage
commiwion revenue refer to thc percentage o( the brokerage firm's total rcvenu«s derived Rom investment
banking or brokerage commiwions. Thc urge brokerage house dummy is an indicator variable that equals
one if a brokerage house is in the top quanile of aa hauses, based on thc number of analysts issuing, stock
recommendations kst«d in I(a/EJS in a glv«n calendar year. Company size is the natural logarithm of thc
mark«t «apiulization of thc company (ogowed, measured 12 months prior io the cnd of the current month.
Thc Insriruri«n«i Inwu/«r Ag-Antcrics Research Team and Ive// Street Journal Ag-Star Analyst dummies arc
indicator variables that equal onc if dte recommending analyu was lined as an Au-America Research Team
member or Aa-Star Analyst in thc ntost rcccnt analyst ranking Company-speciTic research experience is
the natural log of onc plus thc number of'ays that an analyst has been issuing I/8/E/5 research on a
company. Number o( companies followed equals the natural log «F one plus the number of companies
foaowcd by an analyst in thc current calendar year. The regression includes dummy variables for lwo-digit
IJBJP/5 senor industry group induuries and (or mlendar quarters. Test uatistics arc based on a robust
variance estimator. The number ol'observations is 213,01 u the p.value of the x'«st is & 0001.

take ordered values from -4 (strongly pessimistic) to 4 (strongly optimistic) in
increments of .5, we estimate the regression as an ordered probit model.'" The
Z-statistics are based on a robust (Huber-White sandwich) variance estimator.

Table 3 shows the regression estimate. The coef(icients of )B revenue percentage
and commission revenue percentage are both positive. This finding implies that
greater conflicts with IB and brokerage businesses lead an analyst to issue a
higher recommendation on a stock relative to the consensus. Stocks followed

by busier analysts and stocks of larger companies receive higher recommenda-
tions relative to the consensus. Stocks that experience a price run-up over the
prior 6 months, stocks followed by analysts at large brokerage houses, and stocks
followed by WSJ All-Star Analysts all receive lower recommendations relative to
the consensus. All of these relations are highly statistically significant.

To provide a sense of the magnitude of the main effects of interest, we show
in Table 4 the derivatives of the probability ol'each net recommendation level

"Notice that recommendation levels can iake integer values from I to 5, and the median r«c-
ommendation can take values From I to 5 in increments of .5. See Creene (2003) (or a detailed
exposition of the onlered probit modeL
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with respect to IB revenue and commission revenue percentages. _' Thus, for

example, a l-standard-deviation increase in IB revenue percentage increases the

probability of an optimistic recommendation (that is, a net recommendation

levd greater than zero) by .1193 x (.0325 + .0671 + . . . + .0003) = .0151.

Compared to the unconditional probability of an optimistic recommendation

by an analyst, this represents an increase of about 5.9 percent (.0151/.2575). The

effect of a change in commission revenue percentage is much smaller. A l-

standard-deviation increase in commission revenue percentage increases the

probability of an optimistic recommendation by .2475 x .01105 = .0027, or

about 1 percent (.0027/.2575) of the unconditional probability. Thus, despite

possible concerns about a loss of reputation, analysts seem to respond to conflicts

of interest, particularly those stemming from IB.

5. Conflicts and Investor Response to Recommendation Revisions

5.1 Stock Price Response

This section examines whether an analyst's credibility with investors is rdated

to the degree of conflict faced. We interpret the reaction of stock prices to a

recommendation revision as an indication of an analyst's credibility. Our analysis

focuses on revisions in recommendation levels, rather than on recommendation

levels per se, because revisions are discrete events that are likely to be salient for

investors, and previous research finds that revisions have significant information

content (see, for example, Womack 1996; ]egadeesh et al. 2004). To capture the

effects of the most commonly observed and economically important types of

revisions, we structure our tests around four basic categories: added to strong

buy, added to buy or strong buy, dropped from strong buy, and dropped from

buy or strong buy3 ° These four categories are defined to include initiations,

resumptions, and discontinuations of coverage because such events also reflect

analysts' positive or negative views about a company. "_ Thus, for example, we

consider a stock to be added to strong buy under two scenarios: (a) the rec-

ommendation level is raised to strong buy from a lower level or (b) coverage is

"Notice that, for each explanatory variable, these derivatives sum to zero across all the net
recommendation levels.

=eOur analysis focuses on these four types of revisions instead of the other four (added to strong
sell, and so forth) because, as shown in Table I, sell and stmn 8 sell recommendations are quite rare.
But note that dropped-from-buy and dropped-from-buy-or-strong-buy revisions can entail move-
ment to the sell or strong sell category.

=1We use the I/B/E/S Stopped Recommendations file to determine instances in which a brokerage
firm discontinued coverage of a company. This file contains numerous cases in which an analyst
stops coverage of a stock only to issue a new recommendation a month or two later. Conversations
with IlB/E/S representatives indicate that such events likely represent pauses in coverage due to
company quiet periods or analysts' reassignments within a brokerage house. We define s stopped
coverage event to be a true stoppage only if the analyst does not issue a recommendation on the
stock over the subsequent 6 months.
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with respect to IB revenue and commission revenue percentages." Thus, for

example, a I-standard-deviation increase in IB revenue percentage increases the

probability of an optimistic recommendation (that is, a net recommendation

level greater than zero) by .1193 x (,0325+.0671+ ... +,0003) m .0151.

Compared to the unconditional probability of an optimisti«recommendation

by an analyst, this represents an increase of about 5.9 percent (.0151/,2575). The

effect of a change in commission revenue percentage is much smaller. A I-

standard-deviation increase in commission revenue percentage increases the

probabiTity of an optimistic recommendation by,2475 x .01105 = .0027, or

about I percent (.0027/,2575) of the unconditional probability. Thus, despite

possible concerns about a loss of reputation, analysts seem to respond to conflicts

of interest, particularly those stemming from IB.

5. Conflicts and Investor Response to Recommendation Revisions

5,/ Stock Price Response

This section examines whether an analyst's credibility with investors is related

to the degree of conflict faced. We interpret the reaction of stock prices to a

recommendation revision as an indication of an analyst's credibility. Our analysis

focuses on revisions in recommendation levels, rather than on recommendation

levels per se, because revisions are discrete events that are likely to be salient for

investors, and previous research finds that revisions have significant information

content (see, for example, Womack 1996; legadeesh et al. 2004). To capture the

effects of the most commonly observed and economically important types of

revisions, we structure our tests around four basic categories: added to strong

buy, added to buy or strong buy, dropped from strong buy, and dropped from

buy or strong buy.w These four categories are deflned to include initiations,

resumptions, and discontinuations of coverage because such events also reflect

analysts'ositive or negative views about a company." Thus, for example, we

consider a stock to be added to strong buy under two scenarios: (a) the rec-

ommendation level is raised to strong buy from a lower level or (b) coverage is

"Notice that, For each explanatory variable, these derivatives sum to zero acrou ag the net

recommendation levels.
"Our analysis focuses on ihese Four types of revisions instead of the other four iadded to strong

seU, and so forth) because, ss shown in Table I, sell and stning sell recommendations are quite rare.

But note that dropped-From-buy snd dropped-from-buy-or-strong-buy revisions can entail move-

ment to the sell or strong seg category.
"we use the lIB/EIS Stopped Recommendations file to determine instances in which ~ brokerage

firm discontinued coverage of a company. This file contains numerous cases in which an analyn

stops coverage oF a stock only to issue a new recommendation a month or nvo later. Conversations

with IIBIFIS representatives indicate that such events likdy represent pauses in coverage due to

company quiet periods or analysts'eaeignments within a brokerage house. We define ~ stopped

coverage event to be a true stoppage only iF the analyst does not issue a recommendation on the

stock over the subsequent 6 months.
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initiated or resumed at the level of strong buy. 22 Defining revisions in this fashion

yields a sample of 94,892 recommendation revisions made over the 1994-2003
period.

5.1.1. Average Response

We compute the abnormal return on an upgraded or downgraded stock over

day t as the return (including dividends) on the stock minus the return on the

Center for Research in Security Prices equal-weighted market portfolio of New
York Stock Exchange (NYSE), American Stock Exchange, and NASDAQ stocks.
The cumulative abnormal return (CAR) on the stock over days t_ to h relative

to the revision date (day 0) is measured as the sum of the abnormal returns
over those days. Table 5 shows mean and median CARs for three windows: days
-1 to 0, -1 to 1, and -5 to 5. The t-statistics for the difference of the mean

abnormal returns from zero are computed as in Brown and Warner (1985) and

are shown in parentheses. The p-values for the Wilcoxon test are reported in
parentheses with the medians.

It is clear from Table 5 that recommendation revisions have large effects on

stock prices. For example, when a stock is added to the strong-buy list, it ex-

periences a mean abnormal return of about 2 percent over the 2-day revision
period. Downgrades have even larger effects on stock prices than do upgrades.
Strikingly, the 2-day mean abnormal return around the dropped-from-strong-
buy list is -4 percent. Median values are consistently smaller in magnitude than
are means, and this finding indicates that some revisions lead to price reactions

of a very large magnitude. Mean and median 2-day abnormal returns are sta-

tistically different from zero for all four groups of forecast revisions. The mag-
nitudes of abnormal returns are somewhat larger over the 3-day and 11-day
windows than over the 2-day window. Overall, these returns are consistent with

those found by prior research that examines the average stock price impact of
recommendation revisions (for example, Womack 1996; )egadeesh et al. 2004).

5.1.2. Cross-Sectional Analysis

Table 6 contains cross-sectional regressions of stock price reactions to rec-

ommendation revisions over days -1 to 1. The main explanatory variables of

interest in these regressions are our revenue-based measures of the magnitudes
of IB and brokerage conflicts. We include controls for the size of an analyst's

employer, the size of the company followed, and measures of an analyst's rep-

utation, experience, and workload." We estimate a separate regression for each

Note that the definitionsof our four recommendationrevisiongroupsimply thatstockscanbe
added to s group more than once on a givenday. Nonetheless,excluding days on which a stock
experiencesmultiplerevisionsdoes not changeany of our qualitative results.

2,Prior research finds that analysts who have more experience, carry lowerworkloads,or are
employedby largerfinns tend to generate more precise research (see, for example,Clement 1999;
Jacob,Lys,and Neale 1999;Mikhail,Walther,and Willis1997).In addition, more reputedanalysts
tend to generate timelier and more accurate research(see, for example, Stickel 1992;Hong and
Kublk2003). We expecl such analysts to be more influentialwith investors.
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initiated or resumed at the level of strong buyn Defining revisions in this fashion
yields a sample of 94,892 recommendation revisions made over the 1994-2003
period.

5.1.1. Average Response

We compute the abnormal return on an upgraded or downgraded stock over

day 1 as the return (including dividends) on the stock minus the return on the
Center for Research in Security Prices equal-weighted market portfolio of New
York Stock Exchange (NYSE), American Stock Exchange, and NASDAQ stocks.
The cumulative abnormal return (CAR) on the stock over days 1, to t, relative
to the revision date (day 0) is measured as the sum of the abnormal returns
over those days. Table 5 shows mean and median CARs for three windows: days
— I to 0, — I to I, and -5 to 5. The 1-statistics for the difference of the mean
abnormal returns from zero are computed as in Brown and Warner (1985) and
are shown in parentheses. The p-values for the Wilcoxon test are reported in
parentheses with the medians.

It is clear from Table 5 that recommendation revisions have large effects on
stock prices. For example, when a stock is added to the strong-buy list, it ex-

periences a mean abnormal return of about 2 percent over the 2-day revision
period. Downgrades have even larger effects on stock prices than do upgrades.
Strikingly, the 2-day mean abnormal return around the dropped-from-strong-
buy list is — 4 percent. Median values are consistently smaller in magnitude than
are means, and this finding indicates that some revisions lead to price reactions
of a very large magnitude. Mean and median 2-day abnormal returns are sta-

tistically different from zero for all four groups of forecast revisions. The mag-
nitudes of abnormal returns are somewhat larger over the 3-day and 11-day
windows than over the 2-day window. Overall, these returns are consistent with
those found by prior research that examines the average stock price impact of
recommendation revisions (for example, Womack 1996; )egadeesh et al. 2004).

5.1.2. Cross-Sectional Analysis

Table 6 contains cross-sectional regressions of stock price reactions to rec-

ommendation revisions over days — I to 1. The main explanatory variables of
interest in these regressions are our revenue-based measures of the magnitudes
of IB and brokerage conflicts. We include controls for the size oF an analyst's

employer, the size of the company Followed, and measures of an analyst's rep-
utation, experience, and workload." We estimate a separate regression for ea«h

" Note Ihat the definitions of our four recommendation revision groups imply that stocks can be
~dded to ~ group more than once on a given day. Nonetheleu, exduding days on which ~ stack
experiences multiple revisions does not change any of our qualitative results.

"Prior research finds that analysts who have more experience, carry lower worldosds. or src
employed by larger firms tend to generate more predse research (sce, for example, fzcmcnt 1999;
Jacob, Lys. and Ncale 1999; Mikhail, Walther, and Willis 1997). In addition, more reputed analysts
tend to generate timelier and more accurate research (see, for example, stickd 1992; Hong and
Kubik 2003). We expect such analysts to be more infiuential with investon.
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of the four groups of recommendation revisions. The t-statistics based on a

robust variance estimator are reported in parentheses.

The coefficient on IB revenue percentage is statistically significantly negative

for both upgrades and downgrades. The coefficient on brokerage commission

revenue percentage is also negative in all four regressions; it is statistically sig-
nificant in all cases, except for the dropped-from-strong-buy revisions. 24Col-

lectively, these results favor the rational discounting hypothesis over the naive
investor hypothesis. The magnitudes of these effects are nontrivial. For instance,

a l-standard-deviation increase in IB revenue percentage leads to a change of

about -.31 (-.42) percentage points in the 3-day abnormal return around the

move to (from) a strong buy recommendation. Similarly, a l-standard-deviation

increase in brokerage commission revenue percentage leads to a change of about

-.37 (-.22) percentage points in the corresponding abnormal return around
the move to (from) a buy or strong buy recommendation. 2s

The results for control variables are also noteworthy. The dummy variable for

a large analyst employer is positively (negatively) related to the market reaction
to upgrades (downgrades). This finding is consistent with the idea that revisions

by analysts employed at larger brokerage houses (which tend to be more rep-
utable) have more credibility with investors. The size of the company followed

is negatively (positively) related to the market reaction to upgrades (downgrades),

which is consistent with the notion that, for larger companies, an analyst's

recommendation competes with more alternative sources of information and
advice.

Revisions by II All-America Research Team analysts are positively (negatively)

related to the stock price reaction to upgrades (downgrades), which suggests that

they wield more influence with investors. This is a notable finding; we are

unaware of previous work documenting a relation between an analyst's repu-
tation and the stock price reaction to both upgrades and downgrades. As the

coefficient on the WS] All-Star Analyst dummy indicates, however, being des-

ignated as a WS] All-Star Analyst does not seem to enhance the credibility of

an analyst's recommendations. =_ The absence of an effect here is somewhat

2,These and all subsequentregressionresultsin this article are qualitatively similarwhen we
winsorizethe dependentvariableat the first and ninety-ninth percentiles of its distribution.

=sForeach groupof revisions(such as added to strongbuy), we also estimatethe regressionafter
excluding similarrevisionevents that a stock experienceswithin 3 days of a given revisionevent.
These resultsare qualitatively similar to those reportedin Tables 6 and 8. We also examine the
possibilitythatinvestorsperceived theconflictsto bemoresevere,and hencediscountedthemmore.
in securitiesfirmsthatwere charged by regulators(that is,the I0 firms that werepart of the global
analyst settlement) than in other firms.We do this by interactingboth investmentbanking (IB)
revenuepercentage and brokeragecommission revenuepercentage variablesin the regressionwith
binary(0, I) dummyvariablesfor securitiesfirmsthat are part of the globalanalyst settlementand
firms that are not. We find no significantdifferencesbetween the two groups of firms in their
coefficientson IB revenuepercentageand commissionrevenuepercentage.

2,AlthoughI!All-AmericaResearchTeamand WS]All-StarAnalystdummiesbothmeasureaspects
of an analyst's reputation, they are nol highly correlated.The correlationcoefficientis .14acrossall
upgrades and .13across alldowngrades.
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of the four groups of recommendation revisions. The t-statistics based on a

robust variance estimator are reported in parentheses.
The coefficient on IB revenue percentage is statistically significantly negative

for both upgrades and downgrades. The coeflicient on brokerage commission
revenue percentage is also negative in afl four regressions; it is statistically sig-

nificant in afl cases, except for the dropped-from-strong-buy revisions." Col-
lectively, these results favor the rational discounting hypothesis over the naive
investor hypothesis. The magnitudes of these eflects are nontriviak For instance,
a I-standard-deviation increase in IB revenue percentage leads to a change of
about —.31 ( —.42) percentage points in the 3-day abnorma) return around the
move lo (from) a strong buy recommendation. Similarly, a I -standard-deviation
increase in brokerage commission revenue percentage leads to a change of about
—.37 ( —.22) percentage points in the corresponding abnormal return around
the move to (from) a buy or strong buy recommendation."

The results for control variables are also noteworthy. The dummy variable for
a large analyst employer is positively (negatively) related to the market reaction
to upgrades (downgrades). This Jinding is consistent with the idea that revisions

by analysts employed at larger brokerage houses (which tend to be more rep-
utable) have more credibility with investors. The size of the company followed

is negatively (positively) related to the market reaction to upgrades (downgrades),
which is consistent with the notion that, for larger companies, an analyst's
recommendation competes with more alternative sources of information and
advice.

Revisions by If AU-America ltesearch Team analysts are positively (negatively)
related to the stock price reaction to upgrades (downgrades), which suggests that
they wield more influence with investors. This is a notable finding; we are
unaware of previous work documenting a relation between an analyst's repu-
tation and the stock price reaction to both upgrades and downgrades. As the
coefficient on the WSJ All-Star Analyst dummy indicates, however, being des-

ignated as a WSJ AU-Star Analyst does not seem to enhance the credibility oF

an analyst's recommendations.'" The absence of an effect here is somewhat

"These and ~ II subsequent regression resulis in this anicle are qualiiatively similar when we
winmrisc the dependent variable ai the lirst and ninety-ninth perceniiles of iu distrtt&ution.

"For each group of revisions (such as added to strong buy), wc also estimate the regression after
excluding similar revision events that a stock experiences within 3 days of a given revision event.
These results are qualitatively similar to those reponcd in Tables 6 and g. We also examine the
possibility that investors perceived the conf(ious to be more severe, and hence discounted them more,
in securities guns that were charged by rcgulatom (that is, the 10 firms ihat were pan ol thc global
analyst settlement) than in other firms. We do this by interacting both investment banking (Ig)
revenue percentage and brokerage commission revenue percentage variabks in the regression with
binary (0, I I dummy variables for securities lirms that are part of the global analyst seulemeni and
firms that are not. We find no signihcant differences between thc two groups of arms in their
coctlicients on la revenue percentage and commission revenue percentage.

Although II Ag-America Aescarch Team and WSI Ag-Star Analyst dummies both measure aspects
of an analysrs reputation, they are not highly correhied. The correlation coefgdent is . I a across ag
upgrades and .I I across all downgrades.



ExhibitNo.
SchedulePMA-15
Page 19of 35

Analyst Conflicts 521

surprising given that the WSI has a much broader readership base than that of

II. One explanation is that II analyst rankings are based on an opinion poll of
money managers, who control substantial assets and therefore directly affect

stock prices, while WSI rankings are based on strictly quantitative measures of

analysts' past stock-picking or forecasting performance.
The market reaction to upgrades is positively related to an analyst's company-

specific research experience. This finding suggests that more experienced analysts
tend to be more influential with investors. But the reaction to downgrades is

also positively related to analysts' experience. Finally, the stock price reaction to

upgrades is negatively related to analysts' workload. This finding suggests that
busier analysts' opinions tend to get discounted by the market. All of these

relations are statistically significant.

5.2. Response of Trading Volume

In this section, we measure analysts' credibility via changes in the volume of
trade around recommendation revisions. 27Revisions of analysts' recommenda-

tions can affect trading volumes by inducing investors to rebalance their port-

folios to reflect updated beliefs.

5:2.1. Average Response

We compute the abnormal volume for a trading day t as the mean-adjusted
share turnover for stock i:2_

eu = v,,- v,, (1)

where v_,is the trading volume of stock i over day t divided by common shares

outstanding on day t and vj is the mean of vi, over days -35 to -6.
The cumulative abnormal volume (CAV) for stock i over days t_ to t, is

measured in the following wa)c

CAWfl,t 2 = _ ea. (2)
f_t I

Table 7 shows mean and median CAV values over three windows surrounding

revisions in analyst stock recommendations. Over the 2-day revision period, the
mean abnormal volume is positive for both upgrades and downgrades, but its

magnitude is substantially larger for downgrades. The move to (from) the strong-
buy list increases a stock's trading volume by a mean of about .9 percent (2.6

percent) of the outstanding shares, compared to a normal day's volume. For
longer windows, the mean abnormal volumes are substantially higher for down-

v Many prior studies haveused tradingvolume to examineinvestors'responseto informational
events(see, forexample,Shleifer1986;lain 1988;|arrelland Poulsen1989;Mculbroek1992;Sanders
and Zdanowicz1992).

2"This approach has been used in a numberof prior studies (for example, Shieifer1986;Vijh
1994; Michaelyand Vila 1996).
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grades. The median values are lower than the mean values. Each mean and
median abnormal volume is statistically greater than zero, with a p-value below

.01. Clearly, revisions of stock recommendations by analysts generate trading.

5.2.2. Cross-sectional Analysis

Table 8 presents cross-sectional regressions explaining CAVs over days - 1 to

1 surrounding the recommendation revisions. The explanatory variables in the

regressions are the same as in regressions of CARs in Section 5.1.2. The results

provide strong support for the rational discounting hypothesis. The coefficients
on both the IB revenue percentage and commission revenue percentage variables

are generally statistically significant and negative (positive) for both groups of

upgrades (downgrades). The magnitudes of these effects are nontrivial. For ex-
ample, a l-standard-deviation increase in IB revenue percentage leads to a change
in the 3-day abnormal volume around the addition (omission) of a stock to
(from) the strong-buy list of about -. 12 percent (.36 percent) of the outstanding
shares; a corresponding change in the commission revenue percentage results in

a change in the abnormal volume of about -.15 percent (.22 percent).
Recommendation revisions by larger brokerage houses generate more trading.

The abnormal volume is also larger for revisions involving smaller companies.

Revisions by H All-America Research Team members generate statistically sig-

nificantly more abnormal volume for the dropped from buy or strong-buy group.

Upgrades (downgrades) by more experienced analysts result in larger (smaller)
abnormal volumes, and upgrades by busier analysts are less credible.

6. Conflicts and the Performance of Recommendation Revisions

We next consider the investment performance of analysts' recommendation
revisions over periods of up to 12 months. Here, the choice of the benchmark

used to compute abnormal returns is somewhat more important than it is in
Section 5.1, where we measure abnormal returns over a few days around the
revision. But the results here are likely to be less sensitive to the benchmark

employed than are those in studies of long-run stock performance, where the

time period of interest can be as long as 5-10 years (see, for example, Agrawal,

laffe, and Manddker 1992; Agrawal and Jaffe 2003).

6.1. Average Performance

We use an approach similar to Barber, Lehavy, and Trueman (2007). To eval-

uate the performance of stocks over a given window, say, months 1-12 following
the month of their inclusion (month 0) in a given group of revisions such as
the added-to-strong-buy list, we form a portfolio p that initially invests $1 in

each recommendation. Each recommended stock remains in the portfolio until
month 12 or the month that the stock is either downgraded or dropped from

coverage by the securities firm, whichever is earlier. If multiple securities firms
recommend a stock in a given month, the stock appears multiple times in the
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grades. The median values are lower than the mean values. Each mean and

median abnormal volume is statistically greater than zero, with a P-value be)ow

.01. Clearly, revisions of stock recommendations by analysts generate trading.

5.2.2. Cross-Sectional Analysis

Table 8 presents cross-sectional regressions explaining CAVs over days —
1 to

1 surrounding the recommendation revisions. The explanatory variables in the

regressions are the same as in regressions of CARs in Section 5.1.2. The results

provide strong support for the rational discounting hypothesis. The coefficients

on both the IB revenue percentage and commission revenue percentage variables

are generally statistically significant and negative (positive) for both groups of

upgrades (downgrades). The magnitudes of these effects are nontrivial. For ex-
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shares; a corresponding change in the commission revenue percentage results in
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Recommendation revisions by larger brokerage houses generate more trading.

The abnormal volume is also larger for revisions involving smaller companies.

Revisions by fl AB-America Research Team members generate statistically sig-

nificantly more abnormal volume for the dropped from buy or strong-buy group,

Upgrades (downgrades) by more experienced analysts result in larger (smaller)

abnormal volumes, and upgrades by busier analysts are less credible.

6. Conflicts and the Performance of Recommendation Revisions

We next consider the investment performance of analysts'ecommendation

revisions over periods of up to 12 months. Here, the choice of the benchmark

used to compute abnormal returns is somewhat more important than it is in

Section 5.1, where we measure abnormal returns over a few days around the

revision. But the results here are likely to be less sensitive to the benchmark

employed than are those in studies of long-run stock performance, where the

time period of interest can be as long as 5-10 years (see, for example, Agrawal,

laffe, and Mandelker 1992; Agrawal and laffe 2003).

6.1. Average Performance

We use an approach similar to Barber, Lehavy, and Trueman (2007). To eval-

uate the performance of stocks over a given window, say, months 1-12 following

the month of their inc)usion (month 0) in a given group of revisions such as

the added-to-strong-buy list, we form a portfolio p that initially invests $ 1 in

each recommendation. Each recommended stock remains in the portfolio until
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coverage by the securities firm, whichever is earlier. lf multiple securities firms
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portfolio that month, once for each securities firm with a strong buy recom-

mendation. The portfolio return for calendar month t is given by

Rr, = _ x_, x Ri, x.. (3)
i=l i=1

where R_, is the month t return on recommendation i, x, is one plus the com-

pound return on the recommendation from month 1 to month t- 1 (that is,

xi, equals one for a stock that was recommended in month t), and n, is the

number of recommendations in the portfolio. This calculation yields a time

series of monthly returns for portfolio p.

We compute the abnormal performance of portfolio p as the estimate of the

intercept term % from the Fama and French (1993) three-factor model. Ac-

cordingly, we estimate the following time-series regression for portfolio p:

Rpr - Rf, = ctp + _I,(R,, - R/,) +/32rSMB, +/3_rHML_ + eFo

t = January 1994 to December 2003, (4)

where Rs is the risk-free rate, R,, is the return on the value-weighted market

index, SMB equals the monthly return on a portfolio of small firms minus the

return on a portfolio of big firms, and HML is the monthly return on a portfolio

of firms with high book-to-market ratio minus the return on a portfolio of firms

with low book-to-market ratio. The error term in the regression is denoted e.

The time series of monthly returns on Rm - R e SMB, and HML are obtained

from Kenneth French's Web site. 2_We repeat this procedure for each time window

of interest, such as months 1-3, and for each group of revisions, such as the

dropped-from-strong-buy list.
Table 9 shows the performance of analysts' recommendation revisions. Over

the period of 3 months following the month of recommendation revision, the

average abnormal returns for upgrades are positive, and the returns for down-

grades are negative. The magnitudes of these returns are nontrivial. For example,

the addition of a stock to the strong-buy list has an abnormal monthly return

of about .875 percent, or about 2.62 percent over the 3-month period. The

pattern is generally similar over longer windows. For example, over montlts

1-12, the abnormal monthly return for the added-to-strong-buy list is .679

percent, or about 8.15 percent over the 12-month period. The abnormal returns

are significantly different from zero for upgrades in all cases; they are statistically

insignificant for downgrades in all cases except one.

z_Kenneth R. French, Fama/French Factors (file F-F_Research_Data_Factors.zip at hnp:l/mba
.tuck.dartmouth.edulpagegfacultylken.frenchldata-library'html)"
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portfolio that month, once for each securities firm with a strong buy recom-

mendation. The portfolio return for calendar month t is given by

R„, = g xa x R.„I g x.
f

(3)

where R„ is the month t return on recommendation i, x„ is one plus the com-

pound return on the recommendation from month 1 to month t —
1 (that is,

xa equals one for a stock that was recommended in month t), and n, is the

number of recommendations in the portfolio. This calculation yields a time

series of monthly returns for portfolio p.

We compute the abnormal performance of portfolio p as the estimate of the

intercept term cr from the Fama and French (1993) three-factor modeL Ac-

cordingly, we estimate the following time-series regression For portfolio pr

R r R/ or + f)r (R R/) + tfir SMBr + )3r HML +

t = lanuary 1994 to December 2003, (4)

where R/ is the risk-free rate, R„, is the return on the value-weighted market

index, SMB equals the monthly return on a portfolio of small firms minus the

return on a portfolio of big firms, and HML is the monthly return on a portfolio

of firms with high book-to-market ratio minus the return on a portfolio of lirms

with low book-to-market ratio. The error term in the regression is denoted c.

The time series of monthly returns on R„— R& SMB, and HML are obtained

from Kenneth French's Web site.'" We repeat this procedure for each time window

of interest, such as months 1-3, and for each group of revisions, such as the

dropped-from-strong-buy list.

Table 9 shows the performance of analysts'ecommendation revisions. Over

the period of 3 months following the month of recommendation revision, the

average abnormal returns for upgrades are positive, and the returns for down-

grades are negative. The magnitudes of these returns are nontrivial. For example,

the addition of a stock to the strong-buy list has an abnormal monthly return

of about .875 percent, or about 2.62 percent over the 3-month period, The

pattern is generally similar over longer windows. For example, over montlis

1-12, the abnormal monthly return for the added-to-strong-buy list is .679

percent, or about 8.15 percent over the 12-month period. The abnormal returns

are significantly different from zero for upgrades in all cases; they are statistically

insigniTicant for downgrades in all cases except one.

"Kenneth IL French, Fame/French Fanors (rite F-F Researrh Data Faoors.aip at hupr//mba

.tuekatanmouth.edu/pages/(asuhy/ken.french/data tibrary.htmfi.
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Table 9

Medium-Term Investment Performance of Recommendation Revisions

Portfolio

Months I-5 Months I-6 Months 1-12

Abnormal Abnormal Abnormal
Monthly Monthly Monthly
Return Return Return

(%) t-Statistic (%) t-Slatistic (%) t-Statistic

Added to strong buy .875 6.12 I" .758 6.12"" .679 5.70'"
Added to buy or strong buy .586 4.49_- .511 4.82"" .503 5.38'"
Dropped from buy or strong buy -.361 -I.60 -.260 -I.28 -.072 -.44
Dropped from strong buy -.567 -1.58 -.395 -2.00" -.231 -1.49

Note. Abnormal returnsare reported for Ihree event windows relativeto the month of revision (month
O) and are computed using an approach similar to that in Barber, Lehavy,and Trneman (2007). The
abnormal returnis the estimated interceptfrom a time-series regressionof 114monthly portfolio returns
using the Fama and French (1993) three-factor model.

• Statistically significant at the 5% level in two-tailed tots.
"' Statistically significant at the I% level in two-tailed tests.

6.2. Cross-Sectional Analysis

Table l0 shows the results of a regression similar to that in Section 5.1.2,

except that the dependent variable here is the average monthly abnormal return
for a firm over months l-12 following the month of a recommendation revision.

We compute this abnormal return by estimating a time-series regression similar

to that in equation (4) over months 1-12 for each stock in a sample of rec-

ommendation revisions. The intercept from this regression is our estimate of

the performance of the recommendation revision. Observations involving rec-

ommendation revisions on a stock that occur within 12 months of an earlier
revision are omitted from each regression. _°

In each regression result reported in Table 10, the coefficients of IB revenue

percentage and commission revenue percentage are not statistically significantly

different from zero. These results favor the rational discounting hypothesis, at

least for the marginal investor. The performance of both groups of recommen-

dation upgrades is negatively related to company size; the performance of one

group of downgrades is positively related to the dummy variable for WS] All-

Star Analysts. None of the other variables is statistically significant.

7. Bubble versus Postbubble Periods

We next exploit the fact that our sample spans both the late-1990s U.S. stock

bubble and a postbubble period. During the bubble period, initial public offer-

ings, merger activities, and stock prices were near record highs, and media

attention was focused on analysts' pronouncements. We therefore examine

whether analysts' behavior and investors' responses to analysts' recommendations

differed during the bubble and postbubble periods. Given the euphoria on Wall

,oThe results are qualitatively similar when we include these observations.
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Table 9
Medium-Term Investment Performance of Recommendation Revisions

Months I —3 Monlhs 1-6 Montlu 1-12

Pon folio

Abnormal Abnormal Abnormal
Monthly Monthly Monthly
Return Return Return

(46) I-Statistic (96) t-Statistic (46) I-Statislic
Added to strong buy
Added to buy or strong buy
Dropped from buy or strong buy
Dropped from stmng buy

.875 6.12" .758 6.12 "

.586 4.49" .511 4.82"
—.361 — 1.60 —.260 — 1.28
— 367 — ).58 —.395 — 2.00

.679 5.70"
303 5.38"

—.072 —.44
—231 — 1.49

Note. Abnormal ruurns are reponed %%dr thr«e event windows relative to the month of revision (month0) snd are computed using an approach similar to that in Barber, Mhavy, and Truernan (2007). Theabnormal ruurn is thc estimated intercept from a time series regression of 114 monthly portfolio relumeusing the Fame and French (1993) threedactor model.
'tatisticauy ngniticsnt at thc Sea level in two-taihd tests.
"Statisticagy signi6cam at thc 111 level in two-tailed tesu.

6.2. Cross-Seclionnl Annlysis

Table 10 shows the results of a regression similar to that in Section 5.1.2,
except that the dependent variable here is the average monthly abnormal return
for a firm over months 1-12 following the month of a recommendation revision.
We compute this abnormal return by estimating a time-series regression similar
to that in equation (4) over months 1-12 for each stock in a sample of rec-
ommendation revisions. The intercept from this regression is our estimate of
the performance of the recommendation revision. Observations involving rec-
ommendation revisions on a stock that occur within 12 months of an earlier
revision are omitted from each regression.w

In each regression result reported in Table 10, the coefficients of IB revenue
percentage and commission revenue percentage are not statistically significantly
different from zero. These results Favor the rational discounting hypothesis, at
least For the marginal investor. The performance of both groups of recommen-
dation upgrades is negatively related to company size; the performance of one
group of downgrades is positive)y related to the dummy variable for WS/ All-
Star Analysts. None of the other variables is statistically significant.

y. Bubble versus Postbubble Periods

We next exploit the fact that our sample spans both the late-1990s U,S. stock
bubble and a postbubble period. During the bubble period, initial public offer-
ings, merger activities, and stock prices were near record highs, and media
attention was focused on analysts'ronouncements. We therefore examine
whether analysts'ehavior and investors'esponses to analysts'ecommendations
differed during the bubble and postbubble periods. Given the euphoria on Wall

The resuhs are qualitatively similar when we indude thme observations.
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Table 1!

Ordered Probit Regression of Recommendation Levels Net of the Consensus
for Bubble versus Postbubble Periods

Bubble Postbubble p-Value

Investmentbankingrevenue(%) .510Y .3089" <.001
Brokeragerevenue(%) -.1868 _ .2286" <.001

Note. Theexplanatoryvariablesareas in Table3, exceptthat(a) the investmentbankingrevenueand
brokeragecommissionrevenuepercentagevariablesare interactedwithdummyvariablesfor the bubble
orpostbubblePerindand (b)calendar-quarterdummiesarereplacedwithapostregulationindicator(which
is equalto one forquartersafterMay2002).Shownarethecoefficientestimatesof investmentbanking
and brokeragerevenuepercentagevariablesfor the bubbleandpostbubbieperiodsand the/,-valueforthe
differenceinthecoefficientestimatebetweenthe twoperiods.Allteststatisticsuserobustvarianceestimators.

"Statisticallysignificantat the I%levelin two-tailedtests.

Street and among investors during the bubble, analysts appear to have been
under acute pressure to generate IB fees and brokerage commissions. As for the

response of investors, the rational discounting hypothesis predicts greater dis-
counting of analysts' opinions during this period in response to heightened
conflicts, while the naive investor hypothesis predicts less discounting.

We estimate regressions similar to those for rdative recommendation levels
(Table 3), those for announcement abnormal returns (Table 6), those for an-
nouncement abnormal volumes (Table 8), and those for 12-month investment

performance of recommendation revisions (Table 10), except that we now in-

teract IB revenue percentage and commission revenue percentage with dummy

variables for the bubble (January 1996-March 2000) and postbubble (April

2000-December 2003) periods. Accordingly, we restrict the sample period for
these regressions to January 1996-December 2003. For regressions corresponding
to those with results shown in Table 3, we also replace the calendar-quarter
dummies with a postregulation indicator (equal to one for quarters ending after
May 2002). In May 2002, both the NYSE and the National Association of Se-

curities Dealers considerably tightened the regulations on the production and
dissemination of sell-side analyst research?' The findings of Barber et al. (2006)

and Kadan et al. (forthcoming) suggest that these regulations exerted a downward

pressure on recommendation levels. The regression results are presented in Tables
i 1 and 12. To save space, we report only the coefficient estimates for IB revenue

percentage and commission revenue percentage.
The results in Table 11 show that analysts appear to have inflated their rec-

ommendations in response to IB conflicts during both the bubble and postbubble

periods. But the magnitude of this effect is substantially greater during the bubble

period than during the postbubble period. This difference is statistically signif-
icant. The magnitude of the effect is smaller for brokerage conflicts than for IB

conflicts during both periods. In fact, the effect for brokerage conflicts is negative

"See NYSEAmended Rule472,"Communicationswiththe Public," and NationalAssociationof
SecuritiesDealersRule271I, "ResearchAnalystsand ResearchReports."

Exhibit No.
Schedule i )V(A-3 5
Page 26 of 35

528 The lournal oF I AW ep ECONOMICS

Table 1 1

Ordered Probit Regression of Recommendauon invets Net of the Consensus
for Bubble versus Postbubble Periods

Bubble Postbubble p-Value

investment banking revenue (96)
Brokerage revenue (96)

.5103—.1868'3089.2286
&001
&.00 1

Note. The esp)sectary variables are as in Table 3, accept that (a) tbc investment banking revenue and
brokemge commission revenue percentage mriablcs are tnt«raocd with dummy variables For the bubbk
or ponbubble period and (6) calendar-quarter dummies are replacnl with a postregulation indicator (which
is equal io onc for quartcn sAcr May 21102). Shown are the coeaicient estimates oF invatment banking
and brokerage revenue percentage variablcs For thc bubble and postbubblc periods and the p-value For the
difference in dw «aetgctcnt estimate bnween the two pcrioch. All test statistics usc robust variance cat imators.

'Statisdcatty significant at the tta level in iwo-tailol tests.

Street and among investors during the bubble, analysts appear to have been
under acute pressure to generate IB fees and brokerage commissions. As for the
response of investors, the rational discounting hypothesis predicts greater dis-
counting of analysts'pinions during this period in response to heightened
conflicts, while the naive investor hypothesis predicts less discounting.

We estimate regressions similar to those for relative recommendation levels
(Table 3), those for announcement abnormal returns (Table 6), those for an-
nouncement abnormal volumes (Table 8), and those for 12-month investment
performance of recommendation revisions (Table 10), except that we now in-
teract IB revenue percentage and commission revenue percentage with dummy
variables for the bubble (lanuary 1996-March 2000) and postbubble (April
2000—December 2003) periods. Accordingly, we restrict the sample period for
these regressions to lan usry 1996-December 2003. For regressions corresponding
lo those with results shown in Table 3, we also replace the calendar-quarter
dummies with a postregulation indicator (equal lo one for quarters ending after
May 2002). In May 2002, both the NYSE and the National Association of Se-
curities Dealers considerably tightened the regulations on the production and
dissemination of sell-side analyst research." The findings of Barber et al. (2006)
and Kadan et al. (forthcoming) suggest that these regulations exerted a downward
pressure on recommendation levels. The regression results are presented in Tables
11 and 12. To save space, we report only the coefflcient estimates for IB revenue
percentage and commission revenue percentage.

The results in Table 11 show that analysts appear to have inflated their rec-
ommendations in response to IB conflicts during both the bubble and postbubble
periods. But the magnitude of this effect is substantially greater during the bubble
period than during the postbubble period, This difference is statistically signif-
icant. The magnitude of the effect is smaller for brokerage conflicts than for IB
conflicts during both periods. In fact, the effect for brokerage conflicts is negative

" See NVSE Amended Rule 472. "Communications with Ihe public," and National Association of
Securities Dealers Rulc 2711, "Research Analysts and Research Repons."
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during the bubble; it is positive and statistically significantly higher during the

postbubble period.
Table 12 shows that, in regressions of 3-day abnormal returns, the coefficients

of both IB revenue percentage and commission revenue percentage are negative
and statistically significant during the bubble period for both groups of upgrades.

For the added-to-strong-buy group, the coefficient of IB revenue percentage is

significantly lower during the bubble period than during the postbubble period.
For downgrades, the coefficients of both variables are generally negative in both

periods, and they are statistically significandy lower during the postbubble period.
In regressions of 3-day abnormal volumes, the coefficients of IB revenue

percentage and commission revenue percentage are negative for upgrades and
positive for downgrades in all cases, both during and after the bubble. These
coefficients are not statistically significantly different between the bubble and

postbubble periods for both groups of upgrades and one group of downgrades.
For the dropped-from-strong-buy group, the coefficient of IB revenue percentage
is statistically significantly larger during the bubble period than during the post-

bubble period, but the coefficient of the commission revenue percentage is sta-

tisticaUy significantly smaller. In regressions of 12-month postrecommendation
stock performance, the coefficients of both variables are statistically insignificant
both during and after the bubble period in nearly all cases, and this finding is
consistent with the results shown in Table 10 for the full sample period.

Overall, analysts appear to respond to IB conflicts both during and after the

bubble, but the magnitude of their response declines during the postbubble

period. Perversdy, while analysts do not seem to respond to brokerage conflicts

during the bubble, they appear to do so after the bubble. Perhaps the intense

regulatory and media focus on IB conflicts has led analysts to look for alternative
avenues. Did investors discount conflicted analysts' opinions more during the

bubble than in the postbubble period._ The answer to this question is unclear.
However, our evidence does not support the notion that investors threw caution

to the wind during the bubble.

8. Summary and Conclusions

Following the collapse of the late-1990s U.S. stock market bubble, there has

been a widespread hue and cry from investors and regulators over the conflicts
of interest faced by Wall Street stock analysts. The discovery of e-mail messages,

in which analysts were privately disparaging stocks that they were touting pub-

licly, led to the landmark $1.4 billion settlement between a number of leading
Wall Street firms and securities regulators in April 2003. The settlement requires

the firms to disclose IB conflicts in analyst reports and imposes a variety of

restrictions designed to strengthen the firewalls that separate research from lB.
Part of the settlement funds are set aside for investor education and for research

produced by independent firms. The settlement basically presumes that analysts
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during the bubble; it is positive and statistically significantly higher during the

postbubble period.
Table 12 shows that, in regressions o(3-day abnormal returns, the coefficients

of both IB revenue percentage and commission revenue percentage are negative

and statistically significant during the bubble period for both groups of upgrades.

For the added-to-strong-buy group, the coefficient of IB revenue percentage is

significantly lower during the bubble period than during the postbubble period.

For downgrades, the coefficients of both variables are generally negative in both

periods, and they are statistically significantly lower during the postbubble period.

In regressions of 3-day abnormal volumes, the coeflicients of IB revenue

percentage and commission revenue percentage are negative for upgrades and

positive for downgrades in all cases, both during and after the bubble. These

coefficients are not statistically significantly different between the bubble and

postbubble periods for both groups of upgrades and one group of downgrades.

For the dropped-from-strong-buy group, the coefficient of IB revenue percentage

is statisticafly significantly larger during the bubble period than during the post-

bubble period, but the coefficient of the commission revenue percentage is sta-

tistically significantly smaller. In regressions of 12-month postrecommendation

stock performance, the coefficients of both variables are statistically insignificant

both during and after the bubble period in nearly all cases, and this finding is

consistent with the results shown in Table 10 for the full sample period.

Overall, analysts appear to respond to IB conflicts both during and after the

bubble, but the magnitude of their response declines during the postbubble

period. Perversely, while analysts do not seem to respond to brokerage conflicts

during the bubble, they appear to do so after the bubble. Perhaps the intense

regulatory and media focus on IB conflicts has led analysts to look for alternative

avenues. Did investors discount conflicted analysts'pinions more during the

bubble than in the postbubble period? The answer to this question is unclear.

However, our evidence does not support the notion that investors threw caution

to tbe wind during the bubble.

8. Summary and Conclusions

Following the collapse of the late-1990s U.S. stock market bubble, there has

been a widespread hue and cry from investors and regulators over the conflicts

of interest faced by Wall Street stock analysts. The discovery of e-mail messages,

in which analysts were privately disparaging stocks that they were touting pub-

licly, led to the landmark $ 1.4 billion setflement between a number of leading

Wall Street firms and securities regulators in April 2003. The setUement requires

the firms to disclose IB conflicts in analyst reports and imposes a variety of

restrictions designed to strengthen the firewalls that separate research from IB.

Part of the settlement funds are set aside for investor education and for research

produced by independent firms. The settlement basically presumes that analysts
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respond to the conflicts by inflating their stock recommendations and that in-

vestors take analysts' recommendations at face value.
Consistent with the view of the media and regulators, we find that optimism

in stock recommendations is positively related to the importance of both IB and
brokerage businesses to an analyst's employer. This pattern is more pronounced

during the late-1990s stock market bubble with respect to IB conflicts. However,
we provide several pieces of empirical evidence that suggest that investors are

sophisticated enough to adjust for this bias. First, the short-term reactions of

both stock prices and trading volumes to recommendation upgrades vary neg-

atively with the magnitude of potential IB or brokerage conflicts faced by analysts.

For instance, over the 3 days surrounding an upgrade to strong buy, a 1-standard-
deviation increase in the proportion of revenue from IB is associated with a .31

percentage point decrease in abnormal returns and a .12 percentage point de-

crease in abnormal volume. These results suggest that investors ascribe lower
credibility to an analyst's upgrade when the analyst is subject to greater pressures

to issue an optimistic view. For downgrades, conflict severity varies negatively

with the short-term stock price reaction and positively with the short-term

trading volume impact. This pattern is consistent with the idea that investors

perceive an analyst to be more credible if he or she is willing to voice an
unfavorable opinion on a stock despite greater pressures to be optimistic.

Second, we find no evidence that the l-year investment performance of rec-
ommendation revisions is related to the magnitude of analysts' conflicts, either

for upgrades or for downgrades. This finding suggests that, on average, investors
properly discount an analyst's opinions for potential conflicts at the time the

opinion is issued. Finally, investors discounted conflicted analysts' opinions dur-
ing the late-1990s stock bubble, even in the face of the prevailing market eu-

phoria. This evidence does not support the popular view that recommendations

of sell-side analysts led investors to throw caution to the wind during the bubble

period.

Overall, our empirical findings suggest that while analysts do respond to IB

and brokerage conflicts by inflating their stock recommendations, the market
discounts these recommendations after taking analysts' conflicts into account.

These findings are reminiscent of the story of the nail soup told by Brealey and

Myers (1991), except that here analysts (rather than accountants) are the ones

who put the nail in the soup and investors (rather than analysts) are the ones

to take it out. Our finding that the market is not fooled by biases stemming

from conflicts of interest echoes similar findings in the literature on conflicts of

interest in universal banking (for example, Kroszner and Rajah 1994, 1997;
Gompers and Lerner 1999) and on bias in the financial media (for example,

Bhattacharya et al., forthcoming; Reuter and Zitzewitz 2006). Finally, while we
cannot rule out the possibility that some investors may have been naive, our
findings do not support the notion that the marginal investor was systematically

misled over the last decade by analysts' recommendations.
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respond to the conflicts by inflating their stock recommendations and that in-
vestors take analysts'ecommendations at face value.

Consistent with the view of the media and regulators, we find that optimism
in stock recommendations is positively related to the importance of both IB and
brokerage businesses to an analyst's employer. This pattern is more pronounced
during the late-1990s stock market bubble with respect to IB conflicts. However,
we provide several pieces of empirical evidence that suggest that investors are
sophisticated enough to adjust for this bias. First, the short-term reactions of
both stock prices and trading volumes to recommendation upgrades vary neg-
atively with the magnitude of potential I B or brokerage conflicts faced by analysts.
For instance, over the 3 days surrounding an upgrade to strong buy, a I-standard-
deviation increase in the proportion of revenue from IB is associated with a .31

percentage point decrease in abnormal returns and a .12 percentage point de-
crease in abnormal volume. These results suggest that investors ascribe lower
credibility to an analyst's upgrade when the analyst is subject to greater pressures
to issue an optimistic view. For downgrades, conflict severity varies negatively
with the short-term stock price reaction and positively with the short-term
trading volume impact. This pattern is consistent with the idea that investors
perceive an analyst to be more credible if he or she is willing to voice an
unfavorable opinion on a stock despite greater pressures to be optimistic.

Second, we find no evidence that the I-year investment performance of rec-
ommendation revisions is related to the magnitude of analysts'onflicts, either
for upgrades or for downgrades. This finding suggests that, on average, investors

properly discount an analyst's opinions for potential conflicts at the time the
opinion is issued. Finally, investors discounted conflicted analysts'pinions dur-
ing the late-1990s stock bubble, even in the face of the prevailing market eu-

phoria. This evidence does not support the popular view that recommendations
of sell-side analysts led investors to throw caution to the wind during the bubble
period.

Overall, our empirical findings suggest that ivhile analysts do respond to IB

and brokerage conflicts by inflating their stock recommendations, the market
discounts these recommendations after taking analysts'onflicts into account.
These findings are reminiscent of the story of the nail soup told by Brealey and
Myers (1991), except that here analysts (rather than accountants) are the ones
who put the nail in the soup and investors (rather than analysts) are the ones
to take it out. Our finding that the market is not fooled by biases stemming
from conflicts of interest echoes similar findings in the literature on conflicts of
interest in universal banking (for example, Kroszner and Rajan 1994, 1997;
Gompers and Lerner 1999) and on bias in the linancial media (for example,
Bhattacharya et al., forthcoming; Reuter and Zitzewitz 2006). Finally, while we
cannot rule out the possibility that some investors may have been naive, our
findings do not support the notion that the marginal investor was systematically
misled over the last decade by analysts'ecommendations.
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Appendix

This Appendix describes the characteristics of disclosing and nondisclosing
private securities firms, sheds some light on their decisions to publicly disclose
their income statements, and examines whether the resulting selection bias affects

our main results in Table 3. Table AI provides summary statistics of recom-

mendation levels and characteristics of disclosing and nondisclosing private se-
curities firms. Compared with nondisclosing firms, disclosing firms tend to be
smaller and more liquid and issue somewhat more optimistic stock recommen-

dations. The mean recommendation level is slightly higher for disclosing firms
than for nondisciosing firms. The median disclosing firm is smaller and holds
more liquid assets than the median nondisciosing firm. All these differences are

statistically significant. The two groups of firms have similar financial leverage
ratios and 2-year growth rates in total assets.

We next examine cross-sectional determinants of a private securities firm's

decision to disclose its income statement. In an excellent review of the corporate
disclosure literature, Healy and Palepu (2001) point out that a firm is more

willing to voluntarily disclose financial information when it needs to raise external

financing and when it is less concerned that the disclosure would damage its
competitive position in product markets. Ceteris paribus, firms with greater
growth opportunities, higher financial leverage, and less liquid resources are

more likely to need external financing. They are more likely to be open with
potential investors by disclosing financial information, including their income
statements. Similarly, smaller firms are likely to have greater need for external

financing as they try to grow. In addition, given the intense competition in the

securities business, smaller private firms are also likely to be more willing to
disclose their profits and profitability because they have less business at stake.

For both reasons, smaller firms are likely to be more willing to disclose financial

information. We control for firm size by the natural logarithm of one plus total
assets in millions of dollars, for growth opportunities by the 2-year growth rate
of total assets, for financial leverage by the ratio of long-term debt to total assets,
and for liquidity by the ratio of cash and equivalents to total assets. We estimate

a probit regression of DISCLOSER, which equals one for a disclosing firm and
is zero otherwise.

In accordance with the predictions of corporate disclosure theory, the coef-

ficients on firm size and liquidity are negative, and the coefficient on growth is

positive. Contrary to the prediction, however, the coefficient on leverage is neg-
ative. All of these coefficients are highly statistically significant. The pseudo-R'-
value of this model is .08. To save space, these results are not shown in a table.

Finally, we examine whether the selection bias caused by a private securities
firm's disclosure choice (and, consequently, the availability of data on IB revenue
percentage and commission revenue percentage) affects our main results in Table

3. While there is no Heckman selectivity correction for the ordered probit model,
there is one for the regular probit model. So we define a binary variable to
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of total assets, for financial leverage by the ratio of long-term debt to total assets,and for liquidity by the ratio of cash and equivalents to total assets. We estimate
a probit regression of DISCLOSER, which equals one for a disclosing lirm and
is zero otherwise.

In accordance with the predictions of corporate disclosure theory, the coef-
ficients on firm size and liquidity are negative, and the coefficient on growth is
positive. Contrary to the prediction, however, the coefficient on leverage is neg-
ative. All of these coefficients are highly statistically significant. The pseudo-R'-
value of this model is .08. To save space, these results are not shown in a table.

Finally, we examine whether the selection bias caused by a private securitiesfirm's disclosure choice (and, consequently, the availability of data on IB revenue
percentage and commission revenue percentage) afi'acts our main results in Table
3. While there is no Heckman selectivity correction for the ordered probit model,
there is one for the regular probit modeL So we define a binary variable to
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measure an optimistic recommendation that equals one if an analyst's recom-

mendation level on a stock exceeds the consensus level and equals zero otherwise.

We then replace the dependent variable in the regression in Section 4 with this

optimistic recommendation dummy. Using the subsample of private securities

firms, we estimate the resulting equation in two ways: (a) with a regular probit

model and (b) with a Heckman selectivity-corrected probit model, where we use

the equation described in the second paragraph of this Appendix as the selection

equation. When we use approach b, the coefficient of the selection term (that

is, the inverse Mills ratio) is statistically significant in the second-stage probit

regression. What is more important for our purposes is that the sign, magnitude,

and statistical significance of our main explanatory variables, the IB revenue

percentage and the commission revenue percentage, are similar in the regular

probit and the Heckman-corrected probit regressions. These results do not sup-

port the idea that our main findings are driven by the selection bias caused by

a private securities firm's decision to disclose its revenue breakdown. To save

space, these results are not shown in a table.
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Chapter 5

TheEquityRiskPremium

The expectedequityriskpremiumcan be definedas the

additionalreturnan investorexpectsto receiveto com-

pensatefor theadditionalriskassociatedwith investingin

equitiesas opposedto investingin risklessassets.It is an

essentialcomponentin severalcostof equityestimation
models,includingthe buildupmethod, the cersitalasset

pricingmodel {CAPM).andthe Fame-Frenchthree factor

model. It is importantto notethat theexpectedequityrisk

premium,as it is usedindiscountratesandcostof capital

analysis,is a forward-looking concept."[hatis, the equity

riskpremiumthat is usedin the discountrate shouldbe

reflectiveof whetinvestorsthinkthe riskpremiumwill be

goingforward.

Unfortunately,the expectedequityriskprem!umis unob-

servable in the marketandthereforemustbe estimated.

Typically.thisestimationis arrivedat throughthe use of

historicaldata. The historicalequityriskpremiumcan be

calculated by subtractingthe long-termaverageof the

incomereturnon the risklessasset[Treasuries)from the

long-termaveragestockmarket return(measuredover

the sameperiodas that of the risklessasset).In usinga

historicalmeasureof theequityriskpremium,oneassumes

that what has happenedin the past is representativeof

what might be expectedin the future. In otherwords.

the assumptiononemakeswhenusinghistoricaldatato

measuretheexpectedequity riskpremiumis thatthe rela-

tionshipbetweenthe returns of theriskyasset(equities)

and the risklassasset(Treasuries)is stable.The stability

of thisrelationshipwill beexaminedlaterinthischapter.

Sincethe expectedequityriskpremiummustbeestimated,

there is muchcontroversyregarding how the estimation

shouldbe conducted.A varietyof differentapproachesto

calculatingthe equityriskpremiumhavebeenutilizedover

thewars. Suchstudiescanbecategorizedintofourgroups

basedon the approachesthey havetaken.The first group

of studiestriesto derivethe equityriskpremiumfromhis-

toricalreturnsbetweenstocksandbendsaswasmentioned

above.Thesecondgroup,embracinga supplysidemodel,
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usesfundamentalinformationsuchasearnings,dividends,

or overalleconomicproductivityto measurethe expected

equityrisk premium.A third groupadoptsdemandside

modelsthatderivethe expectedreturnsof equitiesthrough

the payoffdemandedby investorsfor bearingtheriskof

equityinvestments.'The opinionsof financialprofession-

als throughbroadsurveysarerelieduponbythefourthand

finalgroup.

Therangeof equityriskpremiumestimatesusedinprac-

tica is surprisinglylarge.Usinga lowequity riskpremium

estimateas opposedto a highestimatecan havea sig-

nificantimpactonthe estimatedvalueof a streamofcash

flows.This chapteraddressesmanyof the controversies

surroundingestimationof the equityrisk premiumend

focusesprimarilyon the historicalcalculationbut also

discussesthe supplysidemodel.

CalculatingtheHistoricalEquityRiskPremium

In measuringthehistoricalequityriskpremiumonemust

makea numberof decisionsthat can impacttheresulting

figure;somedecisionshavee greaterimpactthan oth-
ers. Thesedecisionsincludeselectingthe stockmarket

benchmark,the risk-freeasset,either an arithmeticor a

geometricaverage,endthetimeperiodfor measurement.
Eachofthese factorshasan impacton theresultingequity

riskpremiumestimate.

The Stock Market Benchmark

The stockmarketbenchmarkchosenshouldbe a broad

indexthat reflectsthebehaviorof themarketasa whole.

Two examplesof commonlyusedindexesere the S&P

500e and the NewYorkStockExchangeCompositeIndex.

Althoughthe DowJonesIndustrialAverageis a papular

index,it wouldbe inappropriatefor calculatingthe equity

riskpremiumbecauseit is toonarrow.

We usethe total returnof ourlargecompanystockindex

(currentlyrepresentedby the S&P 500) as our market

benchmarkwhen calculating the equity risk premium.

The S&P 500 was selectedas the appropriatemarket

benchmarkbecauseit is representativeof a largesample

of companiesacrossa tar9e numberof industries.As of

December31. 1993,88 separateindustp/groupswere

includedinthe index,andthe industrycompositionof 1he

indexhas notchangedsince.TheS&P500 is alsooneof

Z011Ibbotson*$gB!eValuationYeerbaok M_..'_.___
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Chapter 5

The Equity Risk Premium

The expected equity risk premium can be defined ss the

additional return an investor expects to receive to com-

pensate for the additional risk associated with investing in

equities as opposed to investing in rirskless assets. It is an

essential component in several cost of equity estimation

models. including the buildup method, the capital asset

pricing model (CAPM), and the Fame-French three factor

model. It is important to note that the expected equity risk

premium, as it is used in discount rates end cost of capital

analysis. is 6 forward-looking concept. That is, the equity

risk premium that is used in the discount rate should be

refiective of what investors think tha risk premium viill be

going forward.

Unfortunately, the expected equity risk premium is unob-

servable in the market snd therefore must be estimated.

Typically, this estimation is arrived at through the use of

historical data. The historircal equity risk premium can be

calculated by subtracting the long-term average of the

income return on the riskless asset (Treasuries) from the

long-term average stock market return (measured over

the same period as that of the ritskless asset). In using a

historical measure ol the equity risk premium, one assumes

that what has happened in the past is mpresentative ol

what might be expected in the future. In other words,

the assumption one makes when using historical data to

measure the expected equity risk premium is that the rela-

tionship between the returns of the risky asset (equities)

and the riiskless assai (Treasuries) is stable. The stability

of this relationship will be examined later in this chapter.

uses fundamental information such ss earnings, dividends,

or overall economic productivity to measure the expected

equity risk premium A third group adopts demand side

models that derive the expected returns of equities through

the payoff demanded by investors for bearing the risk of

equity invesunents.'he opinions of financial profession-

als through broad suweys srs relied upon by the fourth end

final group.

The range of equity risk premium estimates used in prac-

tice is surprisingly large. Using a low equity risk premium

estimate as opposed to 6 high estimate can have s sig.

nificant impact on the estimated value of a stream of cash

fiows, This chapter addresses many of the controversies

surrounding estimation of the equity risk premium and

focuses primarily on the historical calculation but also

discusses the supply side model

Calculating the Historical Equity Risk Premium

In measuring the historical equity risk premium one must

make a number of decisions that can impact the resulting

figure; some decisions have 6 greater impact than oth-

ers. These decisions include selecting the stack market

benchmark. the risk-free asset. either sn arithmetic or a

geometric average, snd the time period for measurement.

Each of these factors has an impact on the resulting equity

risk premium estimate.

The Stock fifierket Benchmark

The stock market benchmark chosen should be 6 broad

index that refiects the behavior of the market ss s whale.

Two examples of commonly used indexes are the SSP

500s and the New York Stock bchsngs Composite Index.

Although the Dow Jones Industrial Average is a popular

index, it would be inappropriate for calculating the equity

rirsk premium because it is too narrow.

Since the expected equity risk premium must be estimated,

there is much controversy regarding how the estimation

should be conducted. A variety of different approaches to

calculating the equity rirsk premium have been utiTized aver

the years. Such studies can be categorized into four groups

based on the appmaches they have taken. The first group

of studies tries to derive the equity risk premium from his-

torica returns between stocks and bonds as was mentioned

abave. The second group, embracing a supply sids model,

We use the total return of our large company stock index

(currently represented by the S&P 500) ss our market

benchmark when calculating the equity risk premium.

The Sfirp 500 was selected as fire appropriate market

benchmark because it is representative of s large Sample

of companies across 6 large number of industries As of

December 31, 1993. 88 separate indusuy groups were

included in the index, and the indusuy composition of lhe

index has not changed since. The Sl)P 500 is also one of
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the most widely accepted market benchmarks. In short,

the S&P 500 is a good measure of the equity market as a

whole. Table 5-1 illustrates the equity riskpremiumcalcula-

tion using several different market indicesand the income

return on three government bonds of different horizons.

Treble6-1:EquityRiskPremiumwilhDifle,'entMarketIndices

eq_e_ewz,
Leeg- Intem_P,mte- Short.
HodzenI%) HodzonI%) Hodzon(%)

S&P500 6.72 722 B3.z

"_'_,aT_T-i"........................._ .............65o 74e

Dma hum 1926-2010.

The equity risk premium is calculated by subtracting the

arithmetic mean of the government bond income return

from the arithmetic mean of the stock market total return.

Table 5-2 demonstrates this calculation for the long-horizon

equity risk premium.

Table5-2:Long*HodzonEquip/RiskPremiumCalculation
AHzhme_Mean
Mzbt lml RidTee Equity

twtQ.Hodzon lletumI%1 RateIX,) Rendum[%)

S&P500 11.88 - 5.17 _= 6.72"
X---_,_w_'t-_i-_........ii'i_'""'"-'-_;_.......-6._-"
NYSEDeciles1-2 11.15 - 5.17 = 5.99"

Oeta kwh 1926-2010. °dilfeJence due to ro_jnding.

Data for the New York Stock Exchange is obtained from

Merningstar and the Center for Research in Security Prices

(CRSP)at the University of Chicago's Graduate School of

Business.The "Total" series is e capitalization-weighted

index and includesall stockstraded on the New York Stock

Exchange except closed-end mutual funds, real estate

investment trusts, foreign stocks, end Americus Trusts.

Capitalization-weighted means that the weight of each

stock in the index, for e given month, is proportionate to

its market capitalization {price times number of shares

outstanding) at the beginning of that month. The "Decile

1-2" series includes all stocks with capitalizations that

rank within the upper 20 percent of companies traded on

the New York Stock Exchange, end it is therefore e large-

capitalization index. For mere information on the Center

for Research in Security Pricing data methodology, see

Chapter 7.
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The resulting equity risk premia vary somewhat depending

on the market index chosen. It is expected that using the

"Total" series will result in e higher equity risk premium

than using the "Decile 1-2" series, since the "Decile 1-2"

series is a large-capitalization series. As of September 30,

2010, deciles 1-2 of the New York Stock Exchangecon-

tained the largest 274 companiestraded on the exchange.

The "Total" series includes smaller companies that have

had historically higher returns, resulting in a higher equity

risk premium.

The higher equity risk premiumarrived at by usingthe S&P

500 as a market benchmark is maredifficultto explain.One

possible explanation is that the S&P 500 is not restricted

to the largest 500 companies;other considerationssuchas

industry composition are taken into account when deter-

mining if a company should be included in the index.Some

smaller stocks are thus included, which may result in the

higher equity risk premium of the index. Another possible

explanation would be what is termed the "S&P inclusion

effect." It is thought that simply being included among

the stocks listed on the S&P 500 augments e company's

returns. This is due to the large quantity of institutional

fundsthat flow into companies that are listed in the index.

Comparing the S&P 500 total returns to those of another

large-capitalization stock index may help evaluate the

potential impact of the "S&P inclusion effecL" Prior to

March 1957, the S&P index that is used throughout this

publication consisted of 90 of the largest stocks. The

index composition was then changed to include 500

large.capitalization stocks that, as stated earlier, are

not necessarily the 500 largest. Deciles 1-2 of the NYSE

contained just over 200 of the largest companies, ranked

by market capitalization, in March of 1957. The number of

companies included in the dociles of the NYSE fluctuates

from quarter to quarter, and by Septemberof 2010, deciles

1-2 contained 274 companies. Though one cannot draw

e causal relationship between the change in construction

and the correlation of these two indices,this analysisdoes

indicate that the "S&P inclusioneffect" doesnot appear to

be very significant in recent periods.

Another possible explanation could be differences in

how survivorship is treated when calculating returns.

The Center for Research in Security Prices includes the

return for a company in the average deciie return for the

period following the company's removalfrom the docile,

Chapter8:TkeEquityRiskPremium
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the most widely accepted market benchmarks. In short,

the S&P 500 is a good measure of the equity market es a

whole. Table 5-1 illustrates the equity risk premium calcula-

tion using several different market indices and the income

return on three government bonds of different horizons.

Tohl~ 6-H Esulrr flick premium wilh Difroroor Market Indices

tme uaaaarmu Sion.

Huuaa rfu Hodma nn fkahm I%1

S&P5156.72 722 622

Torsi value-wmalusd NYSE 6.52 762 8.62

NYSE Dociloa 1-2 5.99 650 749

hola roo rois-zmo

The equity risk premium is calculated by subtracting the

arithmetic mean of the government bond income return

from the arithmetic mean of the stock market total return.

Table 5-2 demonstrates this calculation for the long-horizon

equity risk premium.

Tools 9 2 tookloricou Enmrv flick Promfum Calcurocfoa

aaumodc Mam
kradmroul Nmsmo zoaor mn

Scorn fsl naca Hu Haamm tsf

5&P 500 11.66 — 5.17 6.72'otal
Volvo-Weighted NYSE 11.69 — 5.17 6.52

NYSE Docilsc 1-2 11.15 — 5.17 599'al
~ Oam mBt-Ãru. diuuoaco ma mmaadiao

Data for the New York Stock Exchange is obtained from

Morningstsr and ths Center for Research in Security Prices

(CRSPI at ths University of Chicago's Graduate School of

Business, The Total" series is a capitalization-weighted

index snd includes ag stocks traded on the New York Stock

Exchange except cbsed-end mutual funds, real estate

invesunent trusts, foreign stocks, and Americus Trusts.

CapiIalizetion-weighted means that the weight of each

stock in the index, for a given month, is proportionate to

its market capitalization iprice times number of shares

outstanding) st the beginning of that month. The Decile

1-2" series includes ag stocks with capitafizations Ihet

rank within the upper 20 percent of companies traded on

the New York Stock Exchange, and it is therefore 6 large-

capitelization index. For more information on the Center

for Research in Security Pricing data methodology. see

Chapter 7

The resulting equity risk premia vary somewhat depending

on the market index chosen. It is expected that using tha

Total" series will result in a higher equity risk premium

than using the "Decile 1-2" series. since the Decile 1-2"

series is 6 largecapitalization series. As of September 30.

2010, deciles 1-2 of the New York Stock Exchange con.

tained the largest 274 companies traded on the exchange.

The Total" series indudes smaller companies that have

had historically higher returns, resulting in a higher equity

risk premium.

The higher equity risk premium arrived at by using the S&P

500 as a market benchmark is more difficult to explain. One

possible explanation is that tha S&P 500 is not restricted

to the largest 500 companies..other considerations such as

industry composition ars taken into account when deter-

mining if a company should be included in the index. Some

smaller stocks are thus included, which may result in the

higher equity risk premium of the index. Another possible

explanation would be what is terrrxxl the "SIEP inclusion

effeck" It is thought that simply being included among

the stocks listed on the S&P 500 augments e company's

returns. This is due to the large quantity ol institutional

funds that fiow into companies Ihst are listed in the index.

Comparin the S&P 500 total returns to those of another

large-capitalization stock index may help evaluate the

potential impact of the "S&P inclusion effect" Prior to

March 1957, the S&P index that is used throughout this

publication consisted of 90 of the largest stocks. The

index composition wss then changed to include 500

large.capitalization stocks that. ss stated earlier. sre

not necessarily ths 500 largest. Deciles 1-2 of the NYSE

contained just over 200 of the largest companies, ranked

by market capitalization, in March of 1957. The number of

companies included in the deciles ol the NYSE fluctuates

from quarter to quaner, and by September of 201 0, deciles

1-2 contained 274 companies. Though ons cannot draw

6 causal relationship between the change in construction

and the correlation of these two indices. this analysis doss

indicate that the "S&P inclusion effect does not appear to

be very significan in recent periods.

Another posslrie explanation could be differences in
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whethercausedby a shift to a differentdecileportfolio,

bankruptcy,orothersuchreason.On the otherhand,the

S&P500doesnatmakethis adjustmenLOncea company

isnolongerincludedamongtheS&P500,itsreturnisdropped

from the index.However,this effect may be lessened

bythe advanceannouncementofcompaniesbeingdropped

fromoraddedto the S&P500. Inmanyinstancesthrough-

out this publicationwe will presentequityrisk premia

using both the S&P 500 and the NYSE "Deciles1-2"

portfolioto providea comparisonbetween these large-

capitalizationbenchmarks.

The Market BenchmarkandFirmSize

Althoughnot restrictedto includeonly the 500 largest

companies,the S&P 500 is considereda largecompany

index. The returns of the S&P 500 are capitalization

weighted,which meansthat the weight of eachstockin

the index,fora givenmonth,is proportionateto itsmarket

capitalization(pricetimesnumberofsharesoutstanding)at

the beginningof that month.The largercompaniesin the

indextherefore receivethe majorityof theweight. Theuse

of theNYSE"Deciles1-2" seriesresultsin anevenpurer

largecompany index.Yet manyvaluationprofessionals

arefacedwithvaluingsmallcompanies,whichhistorically

havehaddifferentriskandreturncharacteristicsthanlarge

companies.If usinga largestockindexto calculate the

equityriskpremium,an adjustmentis usuallyneededto

accountfor the differentriskandreturncharacteristicsof

smallstocks.Thiswill bediscussedfurtherinChapter7 on

the sizepremium.

TheRisk-FreeAsset

Theequityriskpremiumcan becalculatedfor a varietyof

timehorizonswhengiventhechoiceof risk-freeassetto be

usedinthecalculation.The 2011IbbotsorPStocks,Bonds.

Bills,and Inflation® ClassicYearbookprovidesequityrisk

premiacalculationsforshort-,intermediate-,andlong-term

horizons.Theshort-,intermediate-,andlong-horizonequity

riskpremiaarecalculatedusingthe incomereturnfroma

30-dayTreasurybill,a 5-yearTreasurybond.anda 20-year

Treasurybond,respectively.

Althoughthe equityrisk premiaof severalhorizonsare

available,the long-horizonequity risk premiumis pre-

fereblefor use in mostbusiness-veluationsettings,even

if an investorhas a shortertime horizon.Companiesare

entitiesthat generallyhave no definedlife span;when

determininga company'svalue, it is importantto use a
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long-termdiscountratebecausethe life of thecompanyis

assumedto be infinite.Forthisreason,it isappropriatein

mostcasesto usethe long-horizonequityriskpremiumfor
businessvaluation.

20-Yearversus30-YearTreasuries

Our methodologyfor estimatingthe long-horizonequity

riskpremiummakesuseofthe incomeretumona 20-year

Treasurybond;however, the Treasurycurrentlydoesnot

issuea 20-yearbond.The30-yearbondthat theTreasury

recentlybegan issuingagainis theoreticallymorecorrect

due to the long-termnatureof businessvaluation,yet

IbbotsonAssociatesinsteadcreatesa seriesof returns

usingbendsonthe marketwith approximately20yearsto

maturity.Thereasonforthe useof a20-yearmaturitybond

is that 30-yearTreasurysecuritieshaveonlybeenissued

overtherelativelyrecentpast,startinginFebruaryof 1977,

andwere not issuedat all throughthe early2000s.

Thesamereasonexistsforwhywe donotusethe 10-year

Treasurybond--a longhistoryofmarketdatais notavail-

ablefor lO-yearbends.Wehavepersistedinusinga2g-year

bendto keepthe basisofthetimeseriesconsistenL

IncomeReturn

Anatherpointtokeepinmindwhencalculatingthe equity

riskpremiumis that the incomereturnon the appropriate-

horizonTreasurysecurity,ratherthan the total return,is
usedin the calculation.The total returnis comprisedof

three returncomponents:the incomereturn,the capital

appreciationreturn, and the reinvestmentreturn.The

incomereturn is definedas the portionof the total return

that results froma periodiccashflowor,in thiscase.the

bond couponpayment.The capitalappreciationreturn

resultsfromthepricechangeofa bendovera specificperi-

od.Bondpricesgenerallychangeinreactiontounexpected

fluctuationsinyields.Reinvestmentreturnis the returnon

a givenmonth'sinvestmentincomewhenreinvestedinto

thesameassetclassinthesubsequentmonthsof theyear.

The incomereturnis thus usedin the estimationof the

equityriskpremiumbecauseit representsthe tlulyriskless

portionof thereturn?

Yieldshavegenerallyrisenonthe long-termbondoverthe

1926-2010period,so it has experiencednegativecapital

appreciationover muchofthis time.Thistrendhasturned

aroundsincethe 1980s.however.6raph 5-1 illustrates

the yields on the long-termgovernmentbond series
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whether caused by a shift to a different decile porffolio,

bankruptcy. or other such reason. On the other hand, the

Slkp 500 does not make this adjustmenL Once a company

is no longer included among the S&P 500, its return is dropped

from the index, However, this effect may be lessened

by the advance announcement of companies being dropped

from or added to the S&P 500. In many instances through-

aut this publication we will present aquhy risk premia

using both the S&P 500 and the MYSE "Oeciles 1-2"

portfolio to provide 6 comparison between these large-

capitalization benchrnarks.

The fifisrket Benchmark snd Firm Size

Although not restricted to include only the 500 largest

companies. the S&P 500 is considered a large company

index. The returns of the S&P 500 ere capitalitation

weighted, which means that the weight of each stock in

the index, for s given month. is proportionate to its market

capitalization iprice times number of shares outstanding I at

the beginning of that month. The larger companies in the

index therefore receive the majority of the weight Tha use

of the NYSE "Oeciles 1-2" series results in en evan purer

large company index. Yet many valuation professionals

ars faced with valuing small companies, which historically

have had difterent risk and return characteriistics than large

companies. If using a large stock index to calculate the

equity risk premium, en adjustment is usually needed to

account for the different risk and return characteristics of

small stocks. This will be discussed further in Chapter 7 on

the size premium.

The Risk-Fraa Asset

The equity risk premium can be calculated for a variety oi

time horiizons when given the choice of risk-free asset 1o be

used in the calculation. The 2011 IbboisorrP Stocks. Bonds,

Bills, and Ingsrion Classic Yearbook provides equity risk

premie calculations for short-, intermediate-, end long-term

horizons. The short-, intermediate-, and long*orizon equity

risk premia are calculated using the income return from a

30-day Treasury bill, a 5-year Treasury bond, end a 20-year

Treasury band. respectively.

Although the equity iisk premia of several horizons are

available, the long-horizon equity risk premium is pre-

ferable for uss in most business-valuation settings. even

il an investor has a shoner time horizon. Companies are

entities that generally have no delined life span; when

determining a company's value, it is important to use a

long-term discount rate because the life of the campany is

assumed to be infinite. For 1his reason, it is appropriate in

most cases to use the long-horizon equity risk premium for

business valuation.

20-Year venus 30-Year Treasarlss

Our methodology for estimating the long-hereon equity

risk premium makes use of the income return on a 20-year

Treasury bond; however, the Treasury currently does not

issue e 20~i bond. The 30-year bond that the Treasury

recently began issuing again is theoreticegy more correct

due to the long-term natwe of business valuation. yet

Ibbotson Associates instead creates a series of returns

using bonds on the market with approximately 20 years to

maturity. The reason for the use of 6 20-year maturity bond

is that 30-year Treasury securities have only been issued

over the relatively recent past, stahing in February of 1977.

and were not issued at ag through the early 2000s.

The same reason exists for why we do not use the 10-year

Treasury b~ long history of market data is not avail-

able for 10 year bonds. We have persisted inusing a 20 year

bond to keep ths basis of the time series consistent.

Income Return

Another point to keep in mind when calculating the equity

riisk premium is that the income return an tha sppropriate-

horbon Treasury security, rather than the total return, is

used in the calculation. Ihe total return is comprised of

three return components: the income return, the capital

appreciation return, and the reirwestment return. The

income return is defined es the portion of the tetal return

that results from a periodic cash fiow or, in this case, the

bond coupon payment The capital appreciation return

results from the price change of 6 bond overs speci5c peri-

od. Band prices gensragy change in reaction to unexpected

tluctuations in yields. Reinvestment return is the return on

a given month's investment income when reinvested into

the same asset class in the subsequent months of the year.

The income return is thus used in the estimation of the

equity risk premium because it represents ths Uuly riskless

portion of 'tire tetiuli!

Yields have generally risen an the long-term bond over the

1920-2010 period, so it has experienced negative capital

appreciation over much of this time. This trend has tumed

around since the 1980s. however. Graph 5-1 illustrates

the yields on the lang-tenn government bond series
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comparedto an indexof the long-termgovernmentbond

capitalappreciation.Ingeneral,asyieldsrose, thecapital

appreciationindexfell. andviceversa.Hadaninvestorheld

the long-termbondto maturity,he wouldhaverealized

the yield on the bondas the total return.However,in a

constantmaturityportfolio,suchas thoseusedto measure

bondreturnsin this publication,bondsare sold before

maturity(at acapitallossif themarketyieldhasrisensince

the time of purchase).Thisnegativereturnis associated

with the riskof unanticipatedyieldchanges.

Graph 5-1: Long-termGovemmontBo_dYieldsversusCapital

AppreciationIndex
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For example, if bond yields rise unexpectedly,inves-

tors can receive a higher coupon payment from

a newly issued bond than from the purchaseof an

outstanding bond with the former Iower-coupen

payment.Theoutstandinglower-couponbondwill thusfail

to attract buyers,andits pricewill decrease,causingits

yieldto increasecorrespondingly,as its couponpayment

remainsthe same. The newly pricedoutstandingbond

will subsequentlya_act purchaserswhowill benefitfrom

theshift in priceandyield:however,those investorswho

alreadyheldthebondwill suffer a capitallossdueto the

fall in price.
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Anticipatedchangesin yieldsareassessedbythe market

and figuredinto the priceof a bond.Futurechangesin

yieldsthat are notanticipatedwill causethepriceof the

bondto adjustaccordingly.Pricechangesin bondsdueto

unanticipatedchangesin yieldsintroducepricerisk into

the total return.Therefore, the total returnon the bond

seriesdoes not representthe risklessrate of return.The

incomereturnbetterrepresentsthe unbiasedestimateof

thepurelyrisklessrateof return,sinceaninvestorcanhold

a bon(Itomaturityandbeentitledtothe incomereturnwith

nocapital loss.

Arithmeticvenus GeometricMeans

The equityriskpremiumdata presentedin this bookare

arithmeticaverageriskpremiaas opposedto geometric

averageriskpremia.Thearithmeticaverageequityriskpre-

miumcan bedemonstratedto bemostappropriatewhen

discountingfuturecash flows. Foruse as the expected

equity riskpremiumin either the CAPMor the building

blockapproach,the arithmeticmeanor the simplediffer-

enceof the arithmeticmeansof stockmarketreturnsand

risklessratesis the relevant number.Thisis becauseboth

the CAPMand the buildingblockapproachare additive

models,inwhichthe costof capital isthe sumof itsparts.

The geometricaverageis more appropriatefor report-

ing past performance,sinceit representsthe compound

averagereturn.

"(heargumentfor usingthe arithmeticaverageis quite

straightforward.In lookingat projectedcash flows,the

equityriskpremiumthat shouldbeemployedis theequity

riskpremiumthat is expectedto actuallybe incurredover

the future time periods.Graph5-2 showsthe realized

equityriskpremiumfor eachyearbasedon thereturnsof

the S&P500 and the incomereturnon long-termgovern-

mentbonds.(Theactual,observeddifferencebetweenthe

returnonthe stockmarketendthe risklessrate is known

as the realizedequityriskpremium.)Thereis considerable

volatilityintheyear-by-yearstatistics.Attimestherealized

equityriskpremiumis evennegative,

Chapter 5: The Equity Risk Premium
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compared to an index of the long-term government bond

capital appreciation. In general, as yiekls mse, the capital

appreciation index fell. and vice versa. Had an investor held

the long-tenn bond to maturity, he would have realized

the yield an the band as the total return. However, in a

constant maturity portfolio, such as those used to measure

bond returns in this publication, bonds are sold before

maturity (at a capital loss if the market yield has risen since

the time of purchase). This negative return is associated

with the risk of unanticipated yield changes.

Anticipated changes in yields ere assessed by the market

and figured into the price of a bond. Future changes in

yields that are not anticipated will cause the price of the

bond to adjust accordingly. price changes in bands due to

unanticipated changes in yields introduce price risk into

the total return. Therefore, the total return on the bond

series does not represern the riskless rate of return.The

income return better represents the unbiased estimate of

the purely riskless rate of return, since an investor can hold

0 bond to maturity and be entitled to the income return with

no capital loss.

Arithmetic versus geometric Means

The equity risk premium data presented in this book are

arithmetic average risk premia as apposed to geometric

average risk premia. The arithmetic average equity risk pre-

mium can be demonstrated to be most appropiiate when

discounting future cash fiows. For use as the expected

equity risk premium in either the CAPM or lhe building

block approach, the arithmetic mean or the simple differ-

ence of the arithmetic means of stock market returns and

riskless rates is the relevant number. This is because bath

the CAPM snd the building block approach ere additive

models. in which lhe cost of capital is dm sum of its parts.

The geometric average is more appropriate for report-

ing past performance, since it represents the compound

average return.
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For example, if bond yields iise unexpectedly, inves-

tors can receive a higher coupon payment fram

a newly issued bond then from the purchase of an

outstanding bond with tha former lower-coupon

payment. The outstanding lower.coupon bond will thus fail

lo attract buyers, and its price will decrease, causing its

yield to increase correspondingly, as its coupon payment

remains the same. The newly piiced outstanding bond

will subsequently attract purchasers who will benefit from

the shift in price and yield; however, those investors who

already held the bond will suffer a capital loss due to the

fall in price.

The argument for using the arithmetic average is quite

straightforward. In looking at projected cash fiows, the

equity risk premium that should be employed is the equity

risk premium that is expected to actually be incurred over

the future time periods. Graph 5-2 shows the realized

equity risk premium for each year based an the returns of

the SfkP 500 and the income return on long-term govem-

ment bonds. IThe actual, observed differenc between the

return on the stock market and the riskless rate is known

as the realized equity risk premium.) There is considerable

volatility in the year-by-year statistics. At times the realized

equity iisk premium is even negative.
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To illustratehow the arithmeticmean is more appro-

priate than the geometric mean in discounting

cash flows, supposethe expectedreturn on a stock

is 10 percentper year with e standarddeviationof

20 percent.Alsoassumethat onlytwo outcomesare pos-

sibleeachyear:÷30 percentand-10 percent{i.e.,themean

plus or minos one standarddeviation}.The probability

of occurrencefor each outcomeis equal.The growthof

wealthovera two-yearperiodis illustratedin Graph5-3.

Graplt5-_GrowthofWealthExample

S130
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The mostcommonoutcomeof $1.17 is givenby thegeo-

meuic mean of 8.2 percent.Compoundingthe possible

outcomesas followsderivesthegeometricmean:

However,the expectedvalueis predictedbycompounding

the arithmetic,notthegeometric,mean.To illustratethis,

we needto lookat theprobability-weightedaverageofell

possibleoutcomes:

10.25X $1.69)= $0.4225
+ 10.50X $1.17),=$0.5850
+ (025x S0.81)= $0.2025
Total $12100

Therefore, $1.21 is the probability-weightedexpected

value. Therate that mustbe compoundedto achievethe

terminalvalue of $121 after 2 yearsis 10 percent,the

arithmeticmean:

$1x(1+o.10)z=s12t

The geometricmean,when compounded,results in the

medianofthedistribution:

SlX(l+Q_)2=s1.17

The arithmeticmeanequatesthe expectedfuturevalue

with the presentvalue: it is thereforethe appropriate

discountrate.

AppropriateHistoricalTime Period

The equityriskpremiumcan be estimatedusinganyhis-

toricaltimeperiod.Forthe U.S.,marketdataexistsat least

as far backas the late 1800s.Therefore,it is possibleto

estimetethe equityriskpremiumusingdate that covers

roughlythepast100years.

Our equity risk premiumcoversthe time periodfrom

1926 to the present.The originaldata sourcefor thetime •

seriescomprisingthe equityrisk premiumis the Center

for Researchin SecurityPrices.CRSPchoseto begintheir

analysisof marketreturnswith 1926fortwo mainreasons.

CRSPdeterminedthat the time periodaround1926was
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The most common outcome of $1.17 is given by the geo-

metric mean of 82 percent. Compounding the possible

outcomes as follows deriives the geometric mean:

[(1+030)x(l-0'10)1 1 0062

However. the expected value is predicted by compounding

the arithmetic, not the geometric, mean. To illustrate this,

we need to look at dm probability-weighted average of all

possible outcomes:

6125 X Et.sst $0.4225

+ foao X Eupl - $03SEG

+ f629 X $02rtl sft2029

tarot $12loo

i929 1920 1%0 1902 'l974 'lsm 1990 20io

Yerraed
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To illustrate how the arithmetic mean is more eppro.

priate than the geometric mean in discounting

cash Rows, suppose the expected return on a stock

is 10 percent per year with a standard deviation ol

20 percent. Also assume that only two outcomes sre pos-

sible eachyear:430percentand-10 percent(is.. themesn

plus or minus one standard deviation). The probability

of occurrence for each outcome is equal. The growth of

wealth over a two-year period is illustrated in Graph 5.3.

Therefore, $121 is the probability-weighted expected

value. The rate that must be compounded to achieve the

terminal value of $121 after 2 years is 10 percent. the

arithmetic mean:

$1 X(1+Qfo) $121

The geometric mean, when compounded, results in the

median of the distribution:

$1X(1+0002) $1.12

Graph 9-9: Qamah of Wee Sh bample
Ths arithmetic mean equales the expected future value

with the present value; it is therefore the appropriat

discount rate.

Appropriate Historical yhne Period

The equity risk premium can be estimated using any his-

torical time period. For the U.S.. market data exists at least

es far back ss the late 1800s. Therefore, it is possible to

estimate the equity riisk premium using data that covers

roughly the past 100 yean.

0

Ylmm
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Our equity risk premium coven the lime period from

1926 to ths present. The original data source for the time .

series comprising the equity risk premium is the Center

for Research in Security Prices. CRSP chose to begin their

snahnis of market mtums with 1926 for two main reasons.

CRSP determined lhat the time period around 1926 was

smt Ibbotseeo GBBIe Valeadem yearbook ssorntapnar
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approximately when. quality financial data became avail-

able. They also made a conscious effort to include the

period of extreme market volatility from the late twenties

and early thirties; 1926 was chosen because it includes

one full business cycle of data before the market crash of

1929. These are the most basic reasons why our equity rise

premium calculation window starts in 1926.

Implicit in using history to forecast the future is the

assumption that investors' expectations for future out-

comes conform to past results. This method assumes that

the pdce of taking on risk changes only slowly, if el ell,

over time. This "future equals the pest" assumptionis most

applicable to a random time-series variable. A time-series

variable is random if its value in one period is independent

of its value in other periods.

Does the Equity Risk Premium Revert to Its Mean

Over 33me?

Some have argued that the estimate of the equity risk

premium is upwardly biased since the stock market is cur-

rently priced high. In other words, since there have been

several years with extraordinarily high market returns and

realized equity risk premia, the expectation is that returns

and realized equity risk premia will be lower in the future,

bdnging the average back to a normalized level. This argu-

ment relies on several studies that have tried to determine

whether reversionto the mean exists instockmarket prices

andthe equity risk premium.+Several academics contradict

each other on this topic; moreover, the evidence supporting

this argument is neither conclusive norcompelling enough

to make such a strong assumption.

Our own empirical evidence suggests that the yearly dif-

ference between the stock market total return and the

U.S. Treasury bond income return in any particular year is

random. Graph 5-2, presented earlier, illustrates the ran-

domnessof the realized equity risk premium.

A statistical measure of the randomness of a returnseries is

its serial correlation. Serial correlation (or autocorrelatien)

is defined as the degree to which the return of a given series

is related from period to period. A serial correlation near

positive one indicates that returnsare predictable from one
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period to the next pedod and are positively related. That

is, the returns of one podod are a good predictor of the

returns in the next period. Conversely, a serial correlation

near negative one indicates that the returns in one period

are inversely related to those of the next period. A serial

correlation near zero indicates that the relurns are random

or unpredictable from one period to the next. Table 5-3

contains the serial correlation of the market total returns,

the realized long-horizonequity risk premium,and inflation.

Table53: Interpretationof AnnualSerialCorrelations

Sedal Inru-
Shes C=_dalloA petsSon
Lar0eCompanyStockTotalReturns 0.02 Random

.Eg_!_ Ris_.__p.m_;_m........................... ..0.m............._a_.
InflationRates 0.64 Trend

oaf3 Imm I_2010.

The significanceof this evidence is that the realized equity

risk premium next year will not be dependent on the real-

ized equity risk premium from this year. That is, there is no

discemeble pattern in the realizedequity risk premium_it

is virtually impossible to forecast next year's realized risk

premium based on the premium of the previous year. For

example, if this year's difference between the riskless

rate and the return on the stockmarket is higher than last

year's, that does not imply that next year's will be higher

than this year's. It is as likely to be higheras it is lower. The

best estimate of the expected value of a vadable that has

behaved randomly in the past is the average (or arithmetic

mean) of its past values.

Table 5-4 also indicates that the equity risk premium var-

ies considerably by decade. The complete decades ranged

from a high of 17.9 percent in the t950s to a low of -3,7

percent in the 2000s. This look at historical equity risk

premium reveals no observable pattern.

Table5.4:Lon_ EquityRiskPremiumbyDecadeI%l

2001-
1920S"19QOs1940S1950"+1960S1970=1980S1990S2O00S2010
17.6 2.3 8.0 17.9 4.2 0.3 7.9 12.1 -3.7 -1.1

OatSfromIE6-2010.
"Dazedonthoperiod19_a-,1929.

Chapter5+.111oEquityRiskPremium
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approximately when quality financial data became avail-

able. They also made a conscious effort to include the

period of extreme market volatility from the late twenties

and early thirties; 1926 was chosen because i1 includes

one full business cycle of data befme the market crash of

1929. These are the most basic reasons why our equity risk

premium calculation window starts in 1926.

Implicit in using history to forecast the future is the

assumption that investors'xpectations for future out-

comes conform tn past results. This method assumes that

the price of taking on riisk changes only slowly, if at afi,

over time. This "future equals the past" assumption is most

applicable to s random time-series variable. A time-series

variable is random if its value in one periotl is independent

of its value in other periods

Does the Equity Risk Premium Revert to Its Mean

Over Tlillsy

Some have argued that the estimate of the equity risk

premium is upwardly biased since the stock market is cur-

rently priced high. In other words. since there have been

several yean with extraordinarily high market returns and

realized equity risk premia. the expectation is that returns

and realized equity risk premia will be lower in the future,

bringing the average back to e normalized level. This argu-

ment relies on several studies that have tried to determine

whether reversion to the mean exists in stack market prices

and the equity risk premium! Several academics contradict

each other on this topic; moreover, the evidence supporting

this argument is neither conclusive nor compelling enough

to make such a strong assumption.

Our own empirical evidence suggests that the yearly dif-

ference between the stock market total return end the

U.S. Treasury bond income return in sny particular year is

random. Graph 5-2, presented earlier, iguslrstes the ran-

domness of the realized equity riisk premium.

A statistical measure of the randomness of s return series is

its serial correlation. Serial correlation Ior autocorrelationl

is defined as the degree to which the return of a given series

is related from period to period. A serial correlation near

positive one indicates that returns are predictable from one

period to the next period and are positively related. That

is, the relume of one periiod are a good predictor of lhe

returns in the next period. Conversely, a serial correlation

near negative one indicates that the returns m one period

are inversely related to those of the next period. A serial

correlation near zero indicates that the returns are random

or unpredictable from one period to the rex'able 5-3

contains ths serial correlation of the market total returns.

the realized long4orizon equity risk premium. and inflation.

Tobl~ SS: Wtmprofndon of Annual Serial Corrofouons
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Table 54 also indicates that the equity risk premium var-

ies considerably by decade. The complete decades ranged

from e high of 17.9 percent in the 1950s to s low of .3.7

percent in the 2000s. This look at liistorical equity risk

premium reveals no observable pattern.
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The significance of this evidence is that ths realized equity

risk premium next year will not be dependent on the real-

irad equity risk premium from this year. That is, there is no

discernable pattern in the realized equity risk premium—it

is virtually impossible to forecast next yeeris realized risk

premium based on the premium of the previous year. For

example, if this year's difference between the riskless

rate and the return on the stack market is higher than taut

year'. that does not imply that next yearis will be higher

than this year'. It is as likely to be higher es it is lower. The

best estimate of the expected value of a variable that has

behaved randomly in the past is the average Ior arithmetic

mean) of its past values.
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Finr_ertyand Leistikow perform more econometrically

sophisticatedtests of meanreversionin the equityrisk

premium.Theirtestsdemonstratethat--as we suspected

fromoursimplertests--the equiP/riskpremiumthat was

realizedover1926to thepresentwasalmostperfectlyfree

of meanreversionandhadnostatisticallyidentifiabletime

trends.'Lo andMacKinlayconclude,"the rejectionof the

randomwalk for weekly returnsdoesnotsupporta mean-

revertingmodelof assetprices."

Choosingan AppropriateHistoricalPeriod
The estimateof the equityriskpremiumdependson the

lengthof thedataseriesstudied.A properestimateof the

equityriskpremiumrequiresa data serieslongenoughto

givea reliableaveragewithoutbeingundulyinfluenced

by very 0god end very poor sbort-termreturns.When

calculatedusinga longdata series,the historicalequity

riskpremiumis relativelystable.=Furthermore,becausean

averageof the realizedequityriskpremiumisquitevolatile

whencalculatedusinga short history,usinga longseries

makesit lesslikelythat the analystcanjustifyanynumber

he or she wants.The magnitude of howshorterperiods

canaffectthe resultwill beexploredlaterinthischapter.

Someanalystsestimatethe expectedequityriskpremium

usinge shorter,morerecenttime periodon the basisthat

recent eventsare more likelyto be repeatedin the near

future;furthermore,they believe that the 1920s,1930s,

and 1940scontaintoo manyunusualevents.This view

is suspectbecauseall periodscontain"unusual"events.

Someofthe mostunusualeventsofthe lasthundredyears

tookplacequiterecently,includingthe inflationofthe late

1970sand early 1980s,the October1987 stockmarket

crash,the collapseof thehigh-yieldbondmarket,themajor

contractionandconsolidationof the thriftindustry,the col-

lapseoftheSovietUnion.the developmentofthe European

EconomicCommunity,the attacksof September11, 2001

andthemorerecentliquiditycrisisof2008and2009.

It is evendifficultfor economiststo predictthe economic

environmentof the future.Forexample,if oneware ana-

Iyzingthe stockmarket in 1987beforethecrash,it would

be statisticallyimprobableto predictthe impendingshort-

termvolatilitywithoutconsideringthe stockmarketcrash

andmarketvolatilityof the 1929-1931period.
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Withoutan appreciationof the 1920sand 1930s,no one

wouldbelievethatsucheventscouldhappen.The 85-year

periodstartingwith 1926 is representativeof what can

happen:it includeshighandlowreturns,volatileandquiet

markets,war endpeoce,'irdlationand deflation,andpros-

perity and depression.Restrictingattentionto a shorter

historicalperiodunderestimatesthe amountof change

that couldoccurin a longfutureperiod.Finally,because

historicalevent-types[notspecificevents}tend to repeat

themselves,long-runcapital marketreturnstudies can

reveal a great deal aboutthe future. Investorsprobably

.expect"unusual"eventsto occurfromtime to time, and

theirreturnexpectationsreflectthis.

A Lookatthe HistoricalResults

It is interestingto take a lookat the realizedreturns

and realizedequity risk premiumin the contextof the

above discussion.Table 5-5 showsthe averagestock

market returnand the average[arithmeticmean]realized

Iong-herizonequity risk premiumovervarioushistorical

time periods.Similarly,Graph 5-5 shows the average

(arithmeticmean} realized equity risk premiumcalcu-

lated through 2010 for differentendingdates.Thetable

and the graphboth show that usinga longerhistorical

periodprovidesa more stableestimate of the equity

riskpremium.The reasonis that any uniqueperiodwill

not be weighted heavilyin an averagecoveringa longer

historicalperiod. It better representsthe probabilityof

these uniqueeventsoccurringovera longperiodof time.

Table5-5:StuckMarketP,e_mandEquiwRiskPremiumOver̀time

Laqttr._m_
StuckArib'_aSc l.mo.14o_,o_

Leno_ Period MeanTo_t EquityIr_
fYrz.I Dms Remm[%1 l_m_m_I

70 1941-2010 12.6 7.0
..............-_g_:-_i_-............_ ...................._--

,_......................i_i---_O- ...................__....................._ ......
_o-......................._i_-/O .....................iT]i_......................-_i_.....
_ .......................i_-_i6...................i23............................_ .....
_5................_--_ ..................__....................._T-

_".................._,_o-'_ii_..................._ .........................._'o-....

Data born 1926-2010.
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L,,
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Finnerty and Leistikow perform more econometrically

sophisticated tests of mean reversion in the equity risk

premium. Their tests demonstrate that—as we suspected

from our simpler tests—the equity risk premium that was

realized over 1926 to the present was almost perfectly free

of mean reversion snd had no statistically identifiable time

uends.'o and MacKinlay conclude, "the rejection of the

random walk for weekly returns does not support a mean-

reverting model of asset prices."

Choosing sn Appropriate Historioal Periad

The estimate of the equity riisk premium depends an the

length of the data series studied. A proper estimate of the

equity risk premium requires a data series long enough to

give a reliable average without being unduly iniluenced

by very good end very poor short-term returns. When

calculated using a long data series, the historical equity

risk premium is relatively stable.'urthermore, because en

average of the realized equity risk premium is quite volatile

when calculated using a short history, using a long series

makes it less likely that the analyst can justify sny number

he or she wants. The magnitude of how shorter periods

can affect the result will be explored later in this chapter.

Some analysts estimate the expected equity risk premium

using 6 shorter, more recent time periiod on the basis that

recent events are more likely to be repeated in the neer

future; furthermore, they believe that the 1920s, 1930s,

and 1940s contain too many unusual events. This view

is suspect because ag periods contain "unusual" events.

Some of the most unusual events of the last hundred years

took place quite recently, including the inflation of the late

1970s and early 1980s, ths October 1987 stock market

crash, the collapse of the high-yield bond market, the major

contraction and consolidation of the thrif industry, the col-

lapse of the Soviet Union. the development of the European

Economic Community, the attacks of September 11, 2001

and the more recent liquidity crisis of 2008 and 2009.

lt is even difficult for economists to predict the economic

environment of the future. For example. if one were ana-

lyzing the stock market in 1987 befme the crash. it would

be statistically improbable to predict the impending short-

term volatility without considering the stock market cmsh

and market volatility of the 1929-1931 period.

A Look at the Historical Resubs

It is interesting to take a krak at the realized returns

and realized equity risk premium in the context of the

above discussion. Table 5-5 shows the average stock

market return and the average larithmetic meanj realized

long-horizon equity risk premium over various historical

time periods. Similarly, Graph 5.5 shows the average

farithmetic mean) realized equity risk premium calcu-

lated through 2010 for different ending dates. Ths table

snd the graph bath show that using a longer histoiical

period provides a more stable estimate of the equity

risk premium. The reason is that any unique period will

not be weighted heavily in an average covering 3 longer

historical period. It better represents the probability of

these unique events occurring over a long period o( time.

To bio tns: Smci Maser &num ana zqaiq rsrq rvombm oml Tma

roan omaqnr
snninolhlmoq

imas raonl laon remi

iiio.l lann aoamiui

05 1626-2010 119

nna realm
tnniv II'ni

rmnam 1%1

6.7

70 1641-2010 136 7.0

60 1051-2010 12.3 6.1

50 1%1-2010 113 43

40 1971-2010 11.6 4.5

30 tglt-2010 12.2 5.0

20 1961-2010 11.0 53

15 1966-2010 09 3.7

10 2001-2010 3$ -1.1

5 7006-2010 62 0.0

oala Imm lola-zola.

Without an appreciation ol the IS20s and 1930s, no one

would believe that such events could happen. The 85.year

period starting with 1926 is representative of what can

happen: it includes high and low returns. volatile snd quiet

markets, war and peace, irrgation end degation, and pros.

parity and depression. Restricting attention to a shorter

historical period underestimates the amount of change

that could occur in a long future period. Finally. because

historical event-types (not specific events) tend to repeat

themselves, long-run capital marimt return studies can

reveal a great deal about the future. Iwestors probably

.expect "unusual" events to occur from time to time. snd

their return expectations rellect this.
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Graph S_l: EquityRiskP,emium UsingDifferentStartinggates
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20

15

10

 illll]il]lFili]llllllllililllJlllllll lnlf  llllllilllfHiil]lilI,i
-5

1926 1938 19_0

S=rSngOaze

Datafn)m1925-2010.

1962 1974 1988 19_6 2010

Lookingcarefullyat Graph5-4 will clarifythispoint.The

graphshowstherealizedequityriskpremiumfor e series

of time periodsthrough2010,startingwith 1926.In other

words,the5rstvalueon thegraphrepresentstheaverage

realizedequity riskpremiumover the period1926-2010.

Thenextvalueon the graphrepresentsthe averagereal-

izedequityriskpremiumovertheperiod1927-2010,andso

on,with the last value representingthe averageoverthe

mostrecantfive years,2006-2010. Concentratingon the

left sideof Graph5-5, onenoticesthatthe realizedequity

riskpremium,when measuredover longperiodsof time,

is relativelystable.Inviewingthe graphfromleft to right,

movingfrom longerto shorterhistoricalperiods,onesees

that the valueof the realizedequityriskpremiumbegins

to declinesignificantly.Why doesthis occur?The reason

is that the severebearmarketof 1973-1974is receiving

proportionatelymore weight in the shorter,more recent

average.If you continueto followthe line to the right,

however,youwill alsonoticethat when1973and1974fall

outof the recentaverage,the realizedequityriskpremium

jumpsup bynearly1.2percent.
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Additionally,use of recanthistoricalperiodsfor estima-

tionpurposescanleadto illogicalconclusions.As seenin

Table5-5, thebearmarketin theearly2000"sandin2008

hascausedthe realizedequityriskpremiumin theshorter

historicalperiodsto be lowerthanthe long-termaverage.

The impactof addingone additionalyear of data to e

historicalaverage is lessenedthe greater the initial

time periodof measurement.Short-termaveragescan be

affectedconsiderablybyoneormoreuniqueobservations.

Ontheotherhand,long-termavaragesproducemorestable

results. A seriesof graphslookingat therealizedequity

risk premiumwill illustratethis effecLGraph5.5 shows

theaverage(arithmeticmean)realized long-horizonequity

risk premiumstarting in 1926.Eachadditionalpoint on

the graphrepresentsthe additionof anotheryearto the

average.Althoughthe graphis extremelyvolatilein the

beginningperiods,thestability of the long-termaverageis

quiteremarkable.Again.the"unique"periodsof timewill

not be weightedheavilyin a long-termaverage,resulting

ina morestableestimate.

GraphS-S: EquityRiskPnuriurnUsingDifferentEndingDate=

ArmaDaEquityRiskPim'nitmzBeginning1926[%l

30

25

20

r5

 lit l l lllillllltllilllllllltllllllli  t= h
o 1
-5

1926 1939 1950

EndingDate

DatafromItD6.-2Ot0.

1952 1974 • 198G 1990 2010
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araph 9-4: Eqrdty Risk premium Using oiffereal stardru osier
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Additionally, use of recent historical periods for estima-
tion purposes can lead to illogical conclusions. As seen in

Table 5-5, ths bear market in the early 2000's and in 2006

has caused the realized equity risk premium in the ghotter

historical periods to be lower than the long-term average.

1926 1939 1990 1962 1974 1906 1990 2010

smrrkrg Usta

oatr kam 1026-teltt

Looking carefully at Graph 5-4 will clarify this point. The

graph shows the realized equity risk premium for e seriies

of time periods through 2010, starting with 1926. In other

words, the first value on the graph represents the average

realized equity risk premium over the period 1926-2010.

The next value on the gmph represents the average real-

ized equity risk premium over the period 1927-201 0, end so

on, with the last value representing the average over the

most recent five years, 2006-2010. Concentrating on the

left side of Graph 5-5. one notices that the realized equity

risk premium. when measured over kmg periods of time.

is relatively stable. In viewing the graph from left to right,

moving from longer to shorter historical periods, one sees
that the value of the realized equity risk premium begins

to decline significantly. Why doss this occurf Ths reason

is that the severe bear market of 1973-1974 is receiving

proportionately more weight in the shorter, more recent

average. If you continue to fallow the line to the right,

however, you will also notice that when 1973 and 1974 fall

out of the recent average, the realized equity risk premium

jumps up by nearly 1.2 percent.

The impact of adding one additional year of data to 0

histoiical average is lessened the greater the initial

time period of msasuremenl. Short-term averages can be

effected considerably by one or more unique obsmvations.

On tha other hand, long-term averages produce mors stable

results. A series of graphs looking at the realized equity

risk premimn will illusbate this effeck Graph 5-5 shows

the average Iarithmetic mean) realized 10094torizon equity

risk premium stsning in 1926. Each additional point on

the graph represents the addition of another year to the

average. Although the graph is extremely volatile in the
beginning periods, the stability of the long-term average is

quite remarkable. Again, the unique" perktds of time will

not be weighted heavily in a long-term average. resulting

in s more stable estimate.

amph sak Equity Risk Pmsims Ushrg Diffuse Ending Dates

Avaraga Eeuity Ruk Ikamium aspiaaiag 1926 (%1

1926 1030 1990 1%2 1974 . 1906 1993 2010

Ending Osm

outa fava 1106-2010
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Gr;,ph5-6."Equip/RiskPremiumOver30-YearPeriods

Av_zgeEquityRiskPremiumI%1
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Somepractitionersarguefor a shorterhistoricaltime peri-

od.suchas30years,asa basisfortheequityriskpremium

estimation.Thelogicforthe useof a shorterperiodis that

historicaleventsand economicscenariospresentbefore

this timeare unlikelyto berepeated.Graph5-6 showsthe

equityriskpremiummeasuredover30-yearperiods,andit

appearsfromthegraphthat the premiumhasbeentrend-

ingdownwards.The 30-yearequiP/riskpremiumremained

closeto 4 percentforseveralyearsin the 1980send1990s.

However.it has fallenandthenrisenin the most recent

30-yearperiods.

Thekeytounderstandingthis resultliesagainintheyears

1973 and1974.Theoil embargoduringthis periodhade

tremendouseffectonthe market.Theequityriskpremium

fortheseyearsalonewas -21and-34percent,respectively.

Periodsthat includethe years1973 and1974resultin an

averageequity riskpremiumas lowas3.1 percent.In the

mostrecent30-yearperiodsthatexcludes1973and 1974,

the average risesto over6 percent.The 2000shavealso

hadan enormouseffectonthe equityriskpremium.

It is difficultto justifysuch a largedivergencein esti-

mates of returnover sucha shortperiodof time. This

doesnot suggest,however,that theyears 1973and 1974

shouldbe excludedfrom any estimateof the equityrisk

premium;rather, it emphasizesthe importanceof using

a longhistoricalperiodwhen measuringthe equityrisk

premiumin orderto obtaine reliableaveragethat is not
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SchedulePMA-16
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overlyinfluencedbyshort-termreturns.The sameholds

true when analyzingthe poorperformanceof the early

2000sand2008.

Doesthe EquityRiskPremiumRepresentMinorityor

Controllinginterest?
There is quitee bit of confusionamongvaluationpracti-

tionersregardingthe useof publiclytradedcompanydata

to derivethe equiP/riskpremium.Is a minoritydiscount

implicitin this data?Recallthat the equityriskpremium

is typically derivedfrom the returnsof a market index:

theS&P500. theNew YorkStockExchange(NYSE).or the

NYSEDeciles1-2. (Thesizepremiathat are coveredin

Chapter7 erederivedfiomthe returnsofcompaniestraded

on theNYSE.in additionto those on the NYSEAMEXend

NASDAQ}.Boththe S&P500and theNYSEincludea pre-

ponderanceof companiesthatareminorityheld.Doesthis

implythat anequityriskpremium(orsizepremium)derived

from these data representse minorityinterestpremium?

This is a criticalissue that mustbe addressedby the

valuationprofessional,sinceapplyinge minority discount

or a controlpremiumcan havee materialimpacton the

ultimatevaluederivedinanappraisal.

Sincemostcempan_esin the S&P500and the NYSEare

minorityheld,someassumethat the riskpremiaderived

from these returndata representminority returnsand

therefore havea minoritydiscountimplicitwithin them.

However.thisassumptionis notcorrect.The returnsthat

are generatedby the S&P500 and the NYSErepresent

returnsto equityholders.While mostofthese companies

ereminorityheld,there is noevidencethat higherratesof

returncouldbeearned if thesecompanieswere suddenly

acquiredbymajorityshareholders.The equityriskpremium

representsexpected'premiumsthatholdersofsecuritiesof

a similarnaturecanexpectto achieveonaverageintothe

future,There is no distinctionbetweenminorityowners

andcontrollingowners.

The discountrata ismeantto representtheunderlytogrisk

of beingin e particularindustp/orline of business.There

ere instanceswhe_a majorityshareholdercan acquiree

companyand improvethe cashflowsgeneratedby that

company.However,this does not necessarilyhave an

impactonthe generalrisklevelofthecashflowsgenerated

by the company.

2011Ibbelson• SBBIeValuationYearbook Memlngmr 6t
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Graph 5-5: Equity riisk pmmium over 30.Year period

Average Equ ty Risk premium rssi
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overly inguenced by short-term returns. The same holds

true when analyzing the poor performance of the early

2000s and 200B.
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Some practitioners argus for e shorter historical time peri-

od, such as 30 years. as s basis for the equity risk premium

estimation. The logic for the use of s shorter period is that

historical events and economic scenarios present before

this tinm sre unlikely to be repeated. Graph 541 shows the

equity risk premium measured over 30.year periods, and it

appears from the graph that the premium has been trend-

ing downwards. The 30-year equity risk premium remained

close to 4 percent for several years in the 1980s snd 1990s.

However, it has fallen and then risen in the most recent

30-year periods.

The key to understanding this result lies again in the yearn

1973 and 1974. The oil embargo during this period had a

tremendous effect on the market. The equity riisk premium

for these years alone was -21 snd -34 percent, respectively.

Periods that include the years 1973 end 1974 result in en

average equity risk premium as low es 3.1 percent. In the

most recent 30-year periods that excludes 1973 end 1974,

the average riises to aver 5 percerrL The 2000s have also

had an enormous effect on the equity risk premium.

It is difficult to justify such a large divergence in esti-

mates of return aver such a short period of time. This

does not suggest, however, gmt ths years 1973 snd 1974

should be excluded from any estimate of ths equity risk

premium; rather, it emphasizes the importance of using

a lang historica period when measuring the equity risk

premium in order to obtain a reliable average that is not

Doss the Equity Risk Premium Represent Minority or

Contmging interest?
?here is quite e bit of contusion among valuation practi.

tioners regarding the use of pubgdy traded company data

to derive the equity risk premium. Is 6 minority discount

implicit in gris dais? Recall that the equity risk premium

is typically derived from the returns of a market index

the S&P 500, the New York Stock Exchange fNYSEj, or the

NYSE Deciles 1-2. TThe size premia that ere covered in

Chapter 7 are derived from the returns of companies traded

on the NYSE, in addition to those on the NYSE AMEX and

NASDAQj. Both the SS P 500 and the NYSE indude e pre-

ponderance of companies that are minority held. Does this

inply that an equity risk premium for size premium) derived

fram these data represents a minority interest premium?

This is a critical issue that must be addressed by the

valuation professional. since applying a minority discount

or 8 control premium can have e material impact on the

ultimate value derived in an appraisal.

Since most companies in ths S&P 500 end the NYSE ere

minority held, some assume that the risk prsmia derived

from these return data represent minority returns and

therefore have a minority discount implicit within them.

However, this assumption is not correct. The returns that

are generated by the S&P 500 and ths NYSE represent

returns to equity holders. While most of these companies

ere minority held, there is no evidence that higher rates of

return could be earned if these companies were suddenly

acquired by majority shareholders. The equity risk premium

represents expected premiums dmt holders of securities of

e similar nature can expect to achieve on average into the

future. There is no distinction between minomy owners

and controlling owners.

The discount rate is meant to represent the underlying risk

of bNing in a particular industry or line of business. There

are instances when s majority shareholder can acquire a

company and improve the cash iowa generated by that

company. However, this does not necessarily have en

impact on the general risk level of the cash gows generated

by the company.
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Carolina Water Service, Inc.

ORS Witness Dr. Gordon's CAPM Analysis Corrected to Reflect Arithmetic Mean
Historical Total Returns and the Empirical CAPM

Calculation of Lon.q-Run Avera.qe Return

Decile Total Return

1 10.9

2 12.9
3 13.6
4 13.9
5 14.8

6 15.0
7 15.4

8 16.5

9 17.2
10 21.0

%

Average 15.1%

Source of Information: Ibbotson ®

SBBI ® 2011 Classis Yearbook - Market

Results for Stocks, Bonds, Bills, and
Inflation 1926-2010, Morningstar, Inc.,
2011 Chicago, IL, p. 94.
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Carolina Water Service Inc.

ORS Witness Dr. Gordon's CAPM Anal sis Corrected to Reflect Arithmetic Mean
Historical Total Returns and the Em irical CAPM

Calculation of Lon -Run Avera e Return

Decile Total Return

1

2
3
4
5
6
7
8
9

10

10.9
12.9
13.6
13.9
14.6
15.0
15.4
16.5
17.2
21.0

Average 15.1

Source of Information; Ibbotson

SBBI 2011 Classis Yearbook - Market
Results for Stocks Bonds Bills and
Inflation 1926-2010, Morningstar, Inc.,
2011 Chicago, IL, p. 94.



Carolina Water Service, Inc

ORS Witness Dr. Gordon's CAPM Analysis Corrected to Reflect

Arithmetic Mean Historical Total Returns and the Empirical CAPM
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Line No. Traditional CAPM

3. 10.10 %

4. 0.7222 (2)

5. 7.29 %

6. 5.00 (2)
7. 12.29 %

1. Expected Market Return 15.10 % (1)

2. Forecasted Risk-Free Rate (5.001 (2)
Forecasted Market

Equity Risk Premium
Proxy Group Beta

Proxy Group Specific
Equity Risk Premium
Risk-Free Rate

Traditional CAPM Result

Empirical CAPM

13.

Forecasted Market

8. Equity Risk Premium 10.10 % (1)
9. Proxy Group Beta 0.7222 (2)

Proxy Group Specific

10. Equity Risk Premium 8.00 % (3)

11. Risk-Free Rate 5.00 (2)
12. Empirical CAPM Result 13.00 %

Average of Traditional
& Empirical CAPM 12.65 %

14.
ORS Witness Carlisle's
CAPM Result 9.48 % (2)

Notes:

(1) From page 1 of this Schedule.

(2) From Exhibit DHC-9, page 2.

(3) ECAPM formula derived on Exhibit No. _, Schedule PMA-
10, page 3 of 3, Note 4.

Carolina Water Service Inc
ORS Witness Dr Gordon's CAPM Anal sis Corrected to Reflect

Arithmetic Mean Historical Total Returns and the Em irical CAPM

Exhibil No.
Schedule PMA-77
Pege2of2

Line No. Traditional CAPM

1.

2.

3.
4.

5.
6.
7.

Expected Market Return
Forecasted Risk-Free Rate
Forecasted Market
Equity Risk Premium
Proxy Group Beta
Proxy Group Specific
Equity Risk Premium
Risk-Free Rate
Traditional CAPM Result

15.10 % (1)~5.00 (2)

10.10
0.7222 (2)

7 29
5.00 (2)

12.20

Em irical CAPM

8.
9.

10.
11.
12.

13.

Forecasted Market
Equity Risk Premium
Proxy Group Beta
Proxy Group Specific
Equity Risk Premium
Risk-Free Rate
Empirical CAPM Result
Average of Traditional
& Empirical CAPM

10.10 % (1)
0.7222 (2)

8.00 % (3)
5.00 (2)

13.00

12.65

ORS Witness Carlisle's
14 CAPM Result 9.48 % (2)

Notes:
(1) From page 1 of this Schedule.
(2) From Exhibit DHC-9, page 2.
(3) ECAPM formula derived on Exhibit No., Schedule PMA-

10, page 3 of 3, Note 4.
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Chapter 6: Alternative Asset Pricing Models

The model is analogous to the standard CAPM, but with the return on a

minimum risk portfolio that is urkmlated to market returns, Rz, replacing the

risk-free rate, Re. The model has been cmpirically tested by Black, Jensen,

and Scholes (1972), who find a flatter than predicted SML, consistent with

the model and other researchers' findings. An updated version of the Black-

Jensen-Scholes study is available in Brealey, Myers, and Allen (2006) and
reaches similar conclusions.

The zero-beta CAPM cannot bc literally employed to estimate the cost of

capital, since the zero-beta portfolio is a statistical construct difficult to repli-

cate. Attempts to estimate the model are formally equivalent to estimating

the constants, a and b, in Equation 6-2. A practical altemative is to employ

the Empirical CAPM, to which we now turn.

6.3 Empirical CAPNI

As discussed in the previous section, several finance scholars have developed

refined and expanded versions of the standard CAPM by relaxing the con-

straints imposed on the CAPM, such as dividend yield, size, and skewness

effects. These enhanced CAPMs typically produce a risk-return relationship

that is flatter than the CAPM prediction in keeping with the actual observed

risk-return relationship. The ECAPM makes use of these empirical findings.

The ECAPM estimates the cost of capital with the equation:

K = RF + & + P x (MRP - d.) (6-5)

where d is the "alpha" of the risk-return line, a constant, and the other

symbols arc defined as before. All the potential vagaries of the CAPM are

telescoped into the constant (i, which must be estimated econometlically from

market data. Table 6-2 summarizes I° the empirical evidence on the magnitude

of alpha."

JoThe technique is formally applied by Litzenberger, Ramaswamy, and Sosin (1980)
to public utilities in order to rectify the CAPM's basic shortcomings. Not only do
they summarize the criticisms of the CAPM insofar as they affect public utilities,
but they also describe the econometric intricacies involved and the methods of
circumventing the statistical problems. Essentially, the average monthly returns
over a lengthy time period on a large cross-section of securities grouped into
portfolios are related to their corresponding betas by statistical regression techniques;
that is, Equation 6-5 is estimated from market data. The utility's beta value is
substituted into the equation to produce the cost of equity figure. Their own results
d_monstratehow the standard CAPM underestimates the cost of equity capital of
public utilities becauseof uallties' high dividend yield and remm skewness.

" Adapted Erom Vilbert (2004).
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The model is analogous to the standard CAPM, but with the return on a
minimum risk portfolio that is unrelated to market returns, Rn replacing the
risk-free rate, Rr.. The model has been empirically tested by Black, Jensen,
and Scholes (1972), who find a flatter than predicted SML, consistent with
the model and other researchers'indings. An updated version of the Black-
Jensen-Scholes study is available in Brealey, Myers, and Allen (2006) and
reaches simflsr conclusions.

The zero-beta CAPM cannot be theraUy employed to estimate the cost of
capital, since the zero-beta portfolio is a statistical construct difficult to repli-
cate. Attempts to estimate the model are formally equivalent to estimating
the constants, 8 and b, in Equation 6-2. A practical alternative is to employ
the Empirical CAPM, to which we now turn.

6.3 Empirical CAPM
As discussed in the previous section, several finance scholars have developed
refined and expanded versions of the standard CAPM by relaxing the con-
straints imposed on the CAPM, such as dividend yield, size, and skewness
effects. These enhanced CAPMs typicaUy produce a risk-return relationship
that is flatter than the CAPM prediction in keeping with the actual observed
risk-return relationship. The ECAPM makes use of these empirical findings.
The ECAPM estimates the cost of capital with the equation:

K= Rr+ d+ ft X (MRP — dr) (6-5)

where d is the "alpha" of the risk-return line, a constant, and the other
symbols arc defined as before. All the potential vagaries of the CAPM are
telescoped into the constant d, which must be estimated econometrically from
market data. Table 6-2 summarizes" the empirical evidence on the magnitude
of alpha."

"The technique is formally applied by Litzenberger, Rsmaswsmy, and Sosin (1 980)
to public utiTities in order to rectify the CAPM's basic shortcomings. Not only do
they summarize the criticisms of the CAPM insofar as they affec public utiTities,
but they also describe the econometric intricacies involved and the methods of
circumventing the statistical prob)eros. Esseatially, the average monthly returns
over s lengthy thee period on s large cross-section of securiues grouped into
portfolios are related to their corresponding betss by statistical regression techniques;
that is, Equation 6-5 is estimated from market data. Tbe utiTity's beta value is
substituted into the equation to produce the cost of equity figure. Their own results
demonsuate how the standard CAPM underestimates the cost of equity capital of
public utilities because of utilities'igh dividend yield and return skewness.

" Adapted from Vitbert (2004).
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TABLE 6-2

EMPIRICAL EVIDENCE ON THE ALPHA FACTOR

Author Rangeof alpha

Fischer(1993)
Fischer.JensenandScholes(1972)
Fama and McBeth(1972)
Fama and French(1992)
I itzenbergerandRamaswarny(1979)
Lltzenberger,RamaswamyendSosin(1980)
Pettengill,SundaramandMathur(1995)
Mofln(1989)

-3.6% to 3.6%

-9.61% to 12.24%
4.08% to 9.36%

10.08%to 13.56%
5.32% to 8.17%
1.63% 1o5.04%

4.6%

2.0%

For an alpha in the range of 1%-2% and for reasonable values of the market

risk premium and the risk-free rate, Equation 6-5 reduces to the following
more pragmatic form:

K = RF + 0.25 (RM -- R_) + 0.75 13(Ru- R_) (6-6)

Over reasonable values of the risk-free rate and the market risk premium,

Equation 6-6 produces results that are indistinguishable from the ECAPM of
Equation 6-5) 2

An alpha range of 1%-2% is somewhat lower than that estimated empirically.
The use of a lower value for alpha leads to a lower estimate of the cost of

capital for low-beta stocks such as regulated utilities. This is because the use
of a long-term risk-free rate rather than a short-term risk-free rate already

incorporates some of the desired effect of using the ECAPM. That is, the

190

taTypical of the empirical evidence on the validity of the CAPM is a study by Morin
(1989) who found that the relationship between the expected return on a security
and beta over the period 1926-1984 was given by:

Return = 0.0829 + 0.0520/3

Given that the risk-free rate over the estimation period was approximately6% and
that the market risk premium was 8% during the period of study, the intercept of
the observedrelationship between return and beta exceeds the risk-free rate by
about 2%, or I/4 of 8%, and that the slope of the relationship is close to 3/4 of
8%. Therefore,the empirical evidence suggests that the expected return on a security
is related to its risk by the following approximation:

K = R_ + x(R_- Rr)+ (I- x)_(Ru- R_,)

wherexisafractiontobedeterminedempirically.The valueofxthatbestexplains
theobsea'vedrelationshipReturn= 0.0829+ 0.0520/3isbetween0.25and0.30.
Ifx --0.25,theequationbecomes:

K = R_,+ 0.25(Ru- R_)+ 0.75/3(Rs- Rr)
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Author

TABLE 6-2
EMPIRICAL EVIDENCE ON THE ALPHA FACTOR

Range of alpha

Flscher (1993)
Flscher, Jensen and Schofes (1972)
Fame and McSeth (1972)
Fame and French (I 992)
Lltzenberger and Ramaswamy (1979)
Utzenberger, Ramaswamy and Sosln (1980)
Pettenglll, Sundaram and Mathur (1995)
Morln (1 989)

-3.6% to 3.6%
-9.61% to 12.24%

4.08% to 9.36%
10.08% to 13.56%
5.32% lo 8.17%
1.63% lo 5.04'/

4.6%
2 0%

For an alpha in the range of 1%—2% and for reasonable values of the market
risk premium and the risk-free rate, Equation 6-5 reduces to the following
more pragmatic form:

K = R, + 0,25 (R„— Rv) + 0.75 (3(Ru — Rv) (6-6)

Over reasonable values of the risk-free rate and the market risk premium,
Equation 6-6 produces results that are indistinguishable from the ECAPM of
Equation 6-5.u

An alpha range of 1%—2% is somewhat lower than that esdmated empirically.
The use of a lower value for alpha leads to a lower estimate of the cost of
capital for low-beta stocks such as regulated utiTities. This is because the use
of a long-tenn risk-free rate rather than a short-tenn risk-free rate already
incorporates some of the desired effect of using the ECAPM. That is, the

"Typical of the empirical evidence on the validity of dm CAPM is a study by Marin
(1989) who found that the relatioeship between the expected return on a security
and beta over thc period 1926-1984 was given by:

Return = 0.0829 + 0.0520 P
Given that the risk-fmc rate over the estimation pcriod was approximately 6% and
that the market risk prenuum was 8% during tbe period of study, the intercept of
the observed relationship between return and beta exceeds tbe risk-free rate by
about 2%, or I/4 of 8%, and that the slope of the relationship is close to 3/4 of
8%. Therefore, the empiYical evidence suggests that the expected return on a security
is related to its risk by the following approximation:

K = Rr + xfRrv Rr) + (I x)P(Ru Rr)

where x is a fiaction to be determined empiYicslly. The value of x that best explains
tbc observed relationship Return = 0.0829 + 0.0520 P is between 0.25 and 030.
If x = 0.25, the equation becomes:

K R, + 0.25(Ru — R,) + 0.75p(Rff — R,)
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long-term risk-free rate version of the CAPM has a higher intercept and a
flatter slope than the short-term risk-free version which has bccn tested. Thus,
it is reasonable to apply a conservative alpha adjustmenL Moreover, the

lowering of the tax burden on capital gains and dividend income enacted in

2002 may have decreased the required return for taxable investors, steepening
the slope of the ECAPM risk-return trade-off and bring it closer to the CAPM

predicted retulus, t3

To illustrate the application of the ECAPM, assume a risk-free rate of 5%,

a market risk premium of 7%, and a beta of 0.80. The Empirical CAPM

equation (6-6) above yields a cost of equity estimate of 11.0% as follows:

K = 50 + 0.25 (12% - 50) + 0.75 x 0.80 (12% - 50)

= 5.0% + 1.8* + 4.2%

= 11.0%

As an alternative to specifying alpha, see Example 6-1.

Some have argued that the use of the ECAPM is inconsistent with the use

of adjusted betas, such as those supplied by Value Line and Bloomberg. This
is because the reason for using the ECAPM is io allow for the tendency of

betas to regress toward the mean value of 1.00 over time, and, since Value
Line betas are already adjusted for such trend, an ECAPM analysis results

in double-counting. This argument is erroneous. Fundamentally, the ECAPM

is not an adjustment, increase or decrease, in beta. This is obvious from the
fact that the expected return on high beta securities is actually lower than that

produced by the CAPM estimate. The ECAPM is a formal recognition that
the observed risk-return tradeoff is flatter than predicted by the CAPM based

on myriad empirical evidence. The ECAPM and the use of adjusted betas

comprised two separate features of asset pricing. Even if a company's beta
is estimated accurately, the CAPM still understates the return for low-beta
stocks. Even if the ECAPM is used, the return for low-beta securities is

understated if the betas are understated. Referring back to Figure 6-1, the

ECAPM is a return (vertical axis) adjustment and not a beta (horizontal

axis) adjustment. Both adjustments are necessary. Moreover, recall from
Chapter 3 that the use of adjusted betas compensates for interest rate sensitivity

of utility stocks not captured by unadjusted betas.

t; The lowering of the tax burden on capitalgains and dividend income has no impact
as far asnon-taxableinstimtionalinvestors (pension funds, 401K, and mutual fun&)
are concerned, and such investors engage in very large amounts of trading on
security markets. It is quite plausible that taxable retail investors are relatively
inactive traders and thatlarge non-taxable investors have a substantial influence on

capital markets.
191
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long-tenn risk-free rate version of the CAPM has a higher intercept and a

flatter slope than the short-term risk-free version which has been tested. Thus,

it is reasonable to apply a conservative alpha adjustment. Moreover, the

lowering of the tax burdeo on capital gains and dividend income enacted in

2002 may have decreased the required return for taxable investors, steepening

the slope of the ECAPM risk-return trade-off and bring it closer to the CAPM

predicted returns.u

To illustrate the application of the ECAPM, assume a risk-free rate of 5%,

a market risk premium of 7%a, and a beta of 0.80. The Empirical CAPM

equation (6-6) above yields a cost of equity estimate of 11.0% as follows:

K 5% + Q.25 (12% — 5%) + Q.75 x 0.80 (12% — 5%)

= 5.0% + 1.8% + 4.2%

11.0%

As an alternative to specifying alpha, see Example 6-1.

Same have argued that the use of the ECAPM is inconsistent with the use

of adjusted betas, such as those supplied by Value Line and Bloornberg. This

is because the reason for using the ECAPM is to allow for the tendency of

betas to regress toward the mean value of 1.00 over time, and, since Value

Line bates are already adjusted for such trend, an ECAFM analysis results

in double-counting. This argument is erroneous. Fundamentally, the ECAPM

is not an adjustment, increase or decrease, in beta. This is obvious from the

fact that the expected return on high beta securities is actually lower than that

produced by the CAPM estimate. The ECAPM is a formal recognition that

the observed risk-return tradeoff is flatter than predicted by the CAPM based

on myriad empirical evidence. The ECAPM and the use of adjusted betas

comprised two separate features of asset pricing. Even if a company's beta

is estimated accurately, the CAPM still understates the return for low-beta

stocks. Even if the ECAPM is used, the return for low-beta securities is

understated if the betas are understated. Refemng back to Figure 6-1, the

ECApM is a return (vertical axis) adjustment and not a beta (horizontal

axis) adjustment. Both adjustments are necessary. Moreover, recall from

Chapter 3 that the use of adjusted bates compensates for interest rate sensitivity

of utility stocks not captured by unadjusted bates.

" The lowering of the tax burden on capital gains aod dividend income has oo impact

as far as non-taxable institutional investors (pension funds, 401K, and mutual funds)

are conccrncd, and such investors engage in very large amounts of trading on

security markets. It is quite plausible that taxable retail investors are relatively

inactive traders and that large noo-taxable investors have a substantial influence on

capital madrets.
191
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The Capital Asset Pricing Model:

Theory and Evidence

Eugene F. Fama and Kenneth R. French

he capital asset pricing model (CAPM) ofWiUiam Sharpe (1964) and JohnLintner (1965) marks the birth of asset pricing theory (resulting in a
Nobel Prize for Sharpe in 1990). Four decades later, the CAPM is still

widely used in applications, such as estimating the cost of capital for firms and

evaluating the performance of managed portfolios. It is the centerpiece of MBA

investment courses. Indeed, it is often the only asset pricing model taught in these
courses. 1 :',

The attraction of the CAPM is thaf it offers powerful and intuitively pleasing

predictions about how to measure risk and the relation between expected return

and risk. Unfortunately, the empirical record of the model is poor--poor enough

to invalidate the way it is used in applications. The CAPM's empirical problems may

reflect theoretical failings, the result of many simplifying assumptions. But they may

also be caused by difficulties in implementing valid tests of the model. For example,

the CAPM says that the risk of a stock should be measured relative to a compre-

hensive "market portfolio" that in principle can include not just traded financial

assets, but also consumer durables, real estate and human capital. Even if we take

a narrow view of the model and limit its purview to traded financial assets, is it

' Although every asset pricing model is a capital asset pricing model, the finance profession reserves the

acronym CAJPMfor the specific model of Sharpe (1964)0 IAntner (1965) and Black (1972) discussed
here. Thus, throughout the paper we refer to the Sharpe-Linmer-Black model as the CAPM.

,, Eugene F. Fama is Robert K McCormick Distinguished Service Professor of Finance,

Graduate School of Business, University of Chicago, Chicago, Illinois. Kenneth P,. French is

Carl E. and Catherine M. HeidJ Professor of Finance, Tuck School of Bu_ineags,Dartmouth

College, Hanover, New Hampshire. Their entail addresses are (eugene.fama@gsb.uchicago.
edu) and (kfrench@dartmouth.edu), respectively.
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The Capital Asset Pricing Model:
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Eugene F. Fafna and Kenneth R. French

he capital asset pricing model (CAPM) ofWilliam Sharpe (1964) andJohn
Lintner (1965) marks the birth of asset pricing theory (resulting in a
Nobel Prize for Sharpe in 1990). Four decades later, the CAPM is still

widely used in applications, such as estimating the cost of capital for firms and
evaluating the performance of managed portfolios. It is the centerpiece of MBA
investment courses, Indeed, it is often the only asset pricing model taught in these
courses.

The attraction of the CAPM is that it offers powerful and intuitively pleasing
predictions about how to measure risk and the relation between expected return
and risk. Unfortunately, the empirical record of the model is poor—poor enough
to invalidate the way it is used in applications. The CAPM's empirical problems may
reflect theoretical failings, the result of many simplifying assumptions. But they may
also be caused by difficulties in implementing valid tests of the model. For example,
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legitimate to limit further the market portfolio to U.S. common stocks (a typical

choice), or should the market be expanded to include bonds, and other financial

assets, perhaps around the world? In the end, we argue that whether the model's

problems reflect weaknesses in the theory or in its empirical implementation, the

failure of the CAPM in empirical tests implies that most applications of the model

are invalid.

We begin by outlining the logic of the CAPM, focusing on its predictions about

risk and expected return. We then review the history of empirical work and what it

says about shortcomings of the CAPM that pose challenges to be explained by

alternative models.

The Logic of the CAPM

The CAPM builds on the model of portfolio choice developed by Harry

Markowitz (1959). In Markowitz's model, an investor selects a portfolio at time

t - 1 that produces a stochastic return at t. The model assumes investors axe risk

averse and, when choosing among portfolios, they care only about the mean arid

variance of their one-period investment return. As a result, investors choose "mean-

variance-efficient" portfolios, in the sense that the portfolios 1) minimize the

variance of portfolio return, given expected return, and 2) maximize expected

return, given variance. Thus, the Markowitz approach is often called a "mean-

variance model."

The portfolio model provides an algebraic condition on asset weights in mean-

_rianc_effident portfolios. The CAPM turns this algebraic statement into a testable

prediction about the relation between risk and expected return by identifying a

portfolio that must be efficient ff asset prices are to clear the market of all assets.

Sharpe (1964) and Lintner (1965) add two key assumptions to the Markowitz

model to identify a portfolio that must be mean-variance-efficient. The first assump-

tion is complete agrenncn_ given market clearing asset prices at t - 1, investors agree

on the joint distribution of asset returns from t - 1 to t. And this distribution is the

true one--that is, it is the distribution from which the returns we use to test the

model are drawn. The second assumption is that there is borro_ng and lending at a

risk-free rag which is the same for all investors and does not depend on the amount
borrowed or lent.

Figure 1 describes portfolio opportunities and tells the CAPM story. The

horizontal axis shows portfolio risk, measured by the standard deviation of portfolio

return; the vertical axis shows expected return. The curve abe, which is called the

minimum variance frontier, traces combinations of expected return and risk for

portfolios of risky assets that minimize return variance at different levels of ex-

pected return. (These portfolios do not include risk-free borrowing and lending.)

The tradeoff between risk and expected return for minimum variance portfolios is

apparent. For example, an investor who wants a high expected return, perhaps at

point a, must accept high volatility. At point T, the investor can have an interme-
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legitimate to limit further the market portfolio to U.S. common stocks (a typical

choice), or should the market be expanded to indude bonds, and other financial

assets, perhaps around the world? In the end, we argue that whether th» modd's
problems reflect weaknesses in the theory or in its empirical implementation, the
faflure of the CAPM in empirical tests implies that most applications of the model

are invalid.
We begin by outlining the logic of the CAPM, focusing on its predictions about

risk and expected return. We then review the history of empirical work and what it
says about shortcomings of the CAPM that pose challenges to be explained by

alternative models.

The Logic of the CAPM

The CAPM builds on the model of portfolio choice developed by Harry
Markowitz (1959). In Markowitz's model, an investor selects a portfolio at time

I — l that produces a stochastic return at f. The model assumes investors are risk

averse and, when choosing among portfolios, they care only about the mean and
variance of their one-period investment return. As a result, investors choose "mean-

variancewificient" portfolios, in the sense that the portfolios I) minimize the
variance of portfolio return, given expected return, and 2) maximize expected
return, given variance. Thus, the Markowitz approach is often called a "mean-

variance model."
The portfolio model provides an algebraic condition on asset weights in mean-

varianc'eeflicient portfolios. The CAPM turns this a)gebraic statement into a testable

prediction about the relation between risk and expected return by identifying a
portfolio that must be eificient if asset prices are to clear the market of all assets.

Sharpe (1964) and Lintner (1965) add two key assumptions to the Markowitz

model to identify a portfolio that must be mean-variance-efficient. The first assump-

tion is complete agrccotcn c given market clearing asset prices at I — I, investors agree
on the joint distribution of asset returns from I — 1 to I. And this distribution is the
true one—that is, it is the distribution from which the returns we use to test the
model are drawn. Th» second assumption is that there is bornnuing and lending af a
riskfree rafa which is the same for all investors and does not depend on the amount
borrowed or lent.

Figure I describes portfolio opportunities and tells the CAPM story. The
horizontal axis shows portfolio risk, measured by the standard deviation ofportfolio
return; the vertical axis shows expected return. The curve abc, which is called the
minimum variance frontier, traces combinations of expected return and risk for
portfolios of risky assets that minimize return variance at different levels of ex-

pected return. (These portfolios do not indude risk-&ee borrowing and lending.)
The tradeoff between risk and expected return for minimum variance portfolios is

apparent. For example, an investor who wants a high expected return, perhaps at
point a, must accept high volatility. At point T, the investor can have an interme-
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Figure 1

Investment Opportunities

F.(R)

Minimum variance

_r o(R)

diate expected return with lower volatility. If there is no risk-free borrowing or

lending, only portfolios above b along abe are mean-variance-efficient, since these

portfolios also maximize expected return, given their return variances.

Adding risk-free borrowing and lending turns the efficient set into a straight

line. Consider a portfolio that invests the proportion x of portfolio funds in a

risk-free security and 1 - x in some portfolio g. If all funds are invested in the

risk-free security--that is, they are loaned at the risk-free rate of interest--the result

is the point R$ in Figure 1, a portfolio with zero variance and a risk-free rate of

return. Combinations of risk-free lending and positive investment in g plot on the

straight line between Rf and g. Points to the fight of g on the line represent

borrowing at the risk-free rate, with the proceeds from the borrowing used to

increase investment in portfolio g. In short, portfolios that combine risk-free

lending or borrowing with some risky portfolio g plot along a straight line from Rf
through g in Figure 1.2

= Formally, the return, expected return and standard deviation of =:eturn on portfolios of the risk-free
asset f and a risky portfolio g vary with z, the proportion of portfolio funds invested in f, as

R,= _%+ (a - ,)R,.

ECg) = _%+ Ca- _)_(R,).

_'(Pv)- (1 - ,)=,(R_).,, < a.0.

which together imply that the portfolios plot along the line from JR/through g in Figure 1.
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Figure I
Investment Opportunities

E(R)

Rr

diate expected return with lower volatility. If there is no risk-free borrowing or
lending, only portfolios above b along abc are mean-variance-efficient, since these
portfolios also maximize expected return, given their return variances.

Adding risk-free borrowing and lending turns the eff)cient set into a straight
line. Consider a portfolio that invests the proportion x of portfolio funds in a
risk-free security and I — x in some portfolio g. If all funds are invested in the
risk-free security—that is, they are loaned at the risk-free rate of interest—the result
is the point R& in Figure I, a portfolio with zero variance and a risk-free rate of
return. Combinations of risk-free lending and positive investment in g plot on the
straight line between RI and g. Points to the right of g on the line represent
borrowing at the risk-free rate, with the proceeds from the borrowing used to
increase investment in portfolio g. In short, portfolios that combine risk-free
lending or borrowing with some risky portfolio g plot along a straight line from R&

through g in Figure l.

Formally, the return, expected r«turn and standard deviation of return on portfolios of thc risk-free
asset /and a risky portfolio g vary with x, the proportion of ponfolio funds invested us f, as

Rs xRy+ (1 — x)Rs.

E(Rs) xRr+ (1 x)E(Rt}

a(R ) (1 — «)e(Rr), x S 1.0,

which together imply that thc portfolios plot along thc line from R& through g in Figure 1.
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To obtain the mean-variance-efficient portfolios available with risk-free bor-

rowing and lending, one swings a line from R/in Figure 1 up and to the left as far

as possible, to the tangency portfolio T. We can then see that all efficient portfolios

are combinations of the risk-free asset (either risk-free borrowing or lending) and

a single risky tangent 7 portfolio, T. This key result is Tobin's (1958) "separation

theorem."

The punch line of the GAPM is now straightforward. With complete agreement

about distributions of returns, all investors see the same opportunity set (Figure 1),

and the), combine the same risky tangeno] portfolio T with risk-free lending or

borrowing. Since all investors hold the same portfolio T of risky assets, it must be

the value-weight market portfolio of risky assets. Specifically, each risky asset's

weight in the mngency portfolio, which we now call M (for the "market"), must be

the total market value of all outstanding units of the asset divided by the total

market value of all risky assets. In addition, the risk-free rate must be set (along with

the prices of risky assets) to clear the market for risk-free borrowing and lending.

In short, the GAPM assumptions imply that the market portfolio Mmust be on
the minimum variance frontier if the asset market is to dear. This means that the

algebraic relation that holds for any minimum variance portfolio must hold for the

market portfolio. Specifically, if there are N risky assets,

(Minimum Variance Condition for M) E(P_) = .E(Rz_I)

+ - i= 1..... N.

In this equation, E(Ri) is the expected return on asset i, and OiM, the market beta

of asset i, is the covariance of its return with the market return divided by the

variance of the market return,

cov(/_, RM)
(Market Beta) fl_M= o_(p_j)

The first term on the right-hand side of the minimum variance condition,

E(RzM), is the expected return on assets that have market betas equal to zero,
which means their returns are uncorrelated with the market return. The second

term is a risk premium--the market beta of asset i, /3ira, times the premium per

unit of beta, which is the expected market return, E(RM), minus E(RZM ) .

Since the market beta of asset i is also the slope in the regression of its return

on the market return, a common (and correct) interpretation of beta is that it

measures the sensitivity of the asset's return to variation in the market return. But

there is another interpretation of beta more in line with the spirit of the portfolio

model that underlies the GAPM. The risk of the market portfolio, as measured by

the variance of its return (the denominator of IBiM), is a weighted average of the

covariance risks of the assets in M (the numerators of/3_M for different assets).
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To obtain thc mean-variance-efficicnt portfolios available with risk-free bor-

rowing and lending, one swings a line from Ilr in Figure I up and to the left as fitr
as possible, to the tangency portfolio T. We can then see that all efficient portfolios
are combinations of the risk-free asset (either risk-I'ree borrowing or lending) and
a single risky tangency portfolio, T. This key result is Tobin's (1958) "separation
theorem."

The punch line of the CAPM is now straightforward. With complete agreement
about distributions of returns, all investors see the same opportunity set (Figure I),
and they combine the same risky tangency portfolio T with risk-fee lending or
borrowing. Since all investors hold the same portfolio T of risky assets, it must be
the value-weight market portfolio of risky assets. Specifically, each risky asset's
weight in the tangency portfolio, which we now call M (for the "tnarket"), must be
the total market value of aII outstanding units of the asset divided by the total
market value ofall risky assets. In addition, the risk-free rate must be set (along with
the prices of risky assets) to clear the market for risk-free borrowing and lending.

In short, the CAPM assumptions imply that the market portfolio M must be on
the minimum variance frontier if the asset market is to dear. This means that the
algebraic relation that holds for any minimum variance portfolio must hold for the
market portfolio. Specifically, if there are N risky assets,

(Minimum Variance Condition for Af) E(R;) = E(Rzst)

+ (E(Rsf) E(Rnf))Pof, i = I ~ ~ ~ N

In this equation, E(Rf) is the expected return on asset. i, and pfso the market beta
of asset i, is the covariance of its return with the market return divided by the
variance of the market return,

cov(Ro Rsf)
(Market Beta) (I of =

The first tenn on the right-hand side of the minimum variance condition,
E(Rzsf), is the expected return on assets that have market betas equal to zero,
which means their returns are uncorrelated with the market return. The second
term is a risk premium—the market beta of asset I, IIfsf, times the premium per
unit of beta, which is the expected market return, E(Rxr), minus E(Rzsr).

Since the market beta of asset i is also the slope in the regremion of its return
on the market return, a common (and correct) interpretation of beta is that it
measures the sensitivity of the asset's return to variation in the market return. But
there is another interpretation of beta more in line with the spirit of the portfolio
model that underlies the CAPM. The risk of the market portfolio, as measured by
the variance of its return (the denominator of pfsr), is a weighted average of the
covariance risks of the assets in M (the numerators of p;sf for different assets).
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Thus, [_iM is the covariance risk of asset i in M measured relative to the average
covariance risk of assets, which is just the variance of the market return, s In

economic terms, S3/M is proportional to the risk each dollar invested in asset i

contributes to the market portfolio.

The last step in the development of the Sharpe-Lintner model is to use the

assumption of risk-free borrowing and lending to nail down E(Rzm), the expected
return on zero-beta assets. A risky asset's return is uncorrelated with the market

return--its beta is zero--when the average of the asset's covariances with the

returns on other assets just offsets the variance of the asset's return. Such a risky

asset is risldess in the market portfolio in the sense that it contributes nothing to the

variance of the market return.

When there is risk-free borrowing and lending, the expected return on assets

that are uncorrelated with the market return, E(RZM), must equal the risk-free rate,

Rj, The relation between expected return and beta then becomes the familiar

Sharpe-Lintner CAPM equation,

(Sharpe-Lintner GAPM) /_(/_) = R/+ [/_RM) - R/)] fl,M, i = 1,..., N.

In words, the expected return on any asset i is the risk-free interest rate, R/, plus a

risk premium, which is the asset's market beta, tiM, times the premium per unit of

beta risk, E(Ru) - Rf.
Unrestricted risk-free borrowing and lending is an unrealistic assumption.

Fischer Black (1972) develops a version of the CAPM without risk-free borrowing or

lending. He shows that the CAPM's key result--that the market portfolio is mean-
variance-efficient--can be obtained by instead allowing unrestricted short sales of

risky assets. In brief, back in Figure 1, if there is no risk-free asset, investors select

portfolios from along the mean-variance-efficient frontier from a to b. Market

clearing prices imply that when one weights the efficient portfolios chosen by

investors by their (positive) shares of aggregate invested wealth, the resulting

portfolio is the market portfolio. The market portfolio is thus a portfolio of the

efficient portfolios chosen by investors. With unrestricted short selling of risky

assets, portfolios made up of efficient portfolios axe themselves efficient. Thus, the

market portfolio is efficient, which means that the minimum variance condition for

M given above holds, and it is the expected return-risk relation of the Black C_APM.
The relations between expected return and market beta of the Black and

Sharpe-Lintner versions of the CAPM differ only in terms of what each says about

E(RZM), the expected return on assets uncorrelated with the market The Black

version says only that E(RzM) must be less than the expected market return, so the

5Formally, if xlu is the weight of asset i in the market portfolio, then the variance of the portfolio'5
return is

et(RM) = CO'c4RtoR_u)= Coy xuuP_,R = xu,ICou(R_,Ru).
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Thus, PrM is the covariance risk of asset i in M measured relative to the average

covsriance risk of assets, which is just the variance of the market return. In

economic terms, Pote is proportional to the risk each dollar invested in asset i

contributes to the market portfolio.
The last step in the development of the Sharpe-Lintner model is to use the

assumption of risk-free borrowing and lending to nail down E(Rzot), the expected

return on zero-beta assets. A risky asset's return is uncorrelated with the market

return—its beta is zero—when the average of the asset's covariances with the

returns on other assets just offsets the variance of the asset's return. Such a risky

asset is riskless in the market portfolio in the sense that it contributes nothing to the

variance of the market return.
When there is risk-free borrowing and lending, the expected return on assets

that are uncorrelated with the market return, E(R~~), must equal the risk-free rate,

RF The relation between expected return and beta then becomes thc familiar

Sharpe-Lintner CAPM equation,

(SharPe-Lintner CAPM) E(R;) = Rf+ [E(Rsr) — Ilr)]P;st, i= I,..., N.

In words, the expected return on any asset i is the risk-free interest rate, RR plus a

risk premium, which is the asset's market beta, Puts, times the premium per unit of

beta risk, E(Rse) — RF
Unrestricted risk-free bonowing and lending is an unrealistic assumption.

Fischer Black (1972) develops a version of the CAPM without risk-Cree borrowing or

lending. He shows that the CAPM's key result—that the market portfolio is mean-

variance-efficient— can be obtained by instead allowing unrestricted short sales of

risky assets. In brief, back in Figure 1, if there is no risk-free asset, investors select

portfolios from along the tnean-variance-efficient frontier from a to fr, Market

clearing prices imply that when one weights the e%cient portfolios chosen by

investors by their (positive) shares of aggregate invested wealth, the resulting

portfolio is the market portfolio. The market portfolio is thus a portfolio of the

efficient portfolios chosen by investors. With unrestricted short selling of risky

assets, portfolios made up of efficient portfolios are themselves efficient. Thus, the

market portfolio is eflicient, which means that the minimum variance condition for

M given above holds, and it is the expected return-risk relation of the Black CAPM.

The relations between expected return and market beta of the Black and

Sharpe-Lintner versions of the CAPM differ only in terms of what each says about

E(Rzo,), the expected return on assets uncorrelated with the market. The Black

version says only that E(Rr~) must be less than the expected market return, so the

«Formally, if au is the weight of asset I Ia thc market portfolio, then the varianc of the portfolio's

rctom Is

u

d'(Ru) Coo(Ru, Ru) Coo g oooRo Ru g rtuCoo(ffo Rul.
s I I
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premium for beta is positive. In contrast, in the Sharpe-Linmer version of the

model, E(RzM) must be the risk-free interest rate, Rf, and the premium per unit of

beta risk is E(RM) - RI.
The assumption that short selling is unrestricted is as unrealistic as unre-

stricted risk-free borrowing and lending. If there is no risk-free asset and short sales

of risky assets are not allowed, mean-variance investors still choose efficient

portfolios--points above b on the abe curve in Figure 1. But when there is no short

selling of risky assets and no risk-free asset, the algebra of portfolio efficiency says

that portfolios made up of efficient portfofios are not typically efficient. This means

that the market portfolio, which is a portfolio of the efficient portfolios chosen by

investors, is not typically efficient. And the CAPM relation between expected return

and market beta is lost. This does not rule out predictions about expected return

and betas with respect to other efficient portfolios--if theory can specify portfolios

that must fie efficient if the market is to clear. But so far this has proven impossible.

In short, the familiar GAPM equation relating expected asset returns to their

market betas isjnst an application to the market portfolio of the relation between

expected return and portfolio beta that holds in any mean-variance-efficient port-

folio. The efficiency of the market portfolio is based on many unrealistic assump-

tions, including complete agreement and either unrestricted risk-free borrowing

and lending or unrestricted short selling of risky assets. But all interesting models

involve unrealistic simplifications, which is why they must be tested against data.

Early Empirical Tests

Tests of the GAPM are based on three implications of the relation between

expected return and market beta implied by the model First, expected returns on

all assets are linearly related to their beta_;Uand no other variable has marginal

explanatory power. Second, the beta premium is positive, meaning that the ex-

pected return on the market portfolio exceeds the expected return on assets whose
returns are uncorrelated with the market return. Third, in the Sharpe-Lintner

version of the model, assets uncorrelated with the market have expected returns

equal to the risk-free interest rate, and the beta premium is the expected market

return minus the risk-free rate. Most tests of these predictions use either cross-

section or time-series regressions. Both approaches date to early tests of the model.

Tests on Risk Premiums

The early cross-section regression tests focus on the Sharpe-Lintner model's

predictions about the intercept and slope in the relation between expected return

and market beta. The approach is to regress a cross-section of average asset returns

on estimates of asset betas. The model predicts that the intercept in these regres-

sions is the risk-free interest rate, RI, and the coefficient on beta is the expected

return on the market in excess of the risk-free rate, E(RM) -- R r
Two problems in these tests quickly became apparent. First, estimates of beta
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premium for beta is positive. In contrast, in the Sharpe-Lintner version of the
model, E(Rzss) must be the risk-free interest rate, RP and the premium per unit of
beta risk is E(Rse) —

R&

The assumption that short selling is unrestricted is as unrealistic as unre-
stricted risk-free borrowing and lending. If there is no risk-free asset and short sales
of risky assets are not allowed, mean-variance investors still choose eiBcient
portfolios—points above 6 on the abc curve in Figure 1. But when there is no short
selling of risky assets and no risk-free asset, the algebra of portfolio efBciency says

that portfolios made up of efficient portfolios are not typically efficient. This means
that the market portfolio, which is a portfolio of the efficient portfolios chosen by
investors, is not typically efiicient. And the CAPM relation between expected return
and market beta is lost. This does not rule out predictions about expected return
and betas with respect to other efficient portfolios—if theory can specify portfolios
that must be effident if the market is to clear. But so far this has proven impossible.

In short, the familiar CAPM equation relating expected asset returns to their
market betas is just an application to the market portfolio of the relation between

expected return and portfolio beta that holds in any mean-variance-efficient port-
folio. The efficiency of the market portfolio is based on many unrealistic assump-
tions, including complete agreement and either unrestricted risk-free borrowing
and lending or unrestricted short selling of risky assets. But all interesting models
involve unrealistic simplifications, which is why they must be tested against data.

Early Empirical Tests

Tests of the CAPM are based on three implications of the relation between
expected return and market beta implied by the model. First, expected returns on
all assets are linearly related to their betas,'knd no other variable has marginal
explanatory power. Second, thc beta premium is positive, meaning that the ex-

pected return on the market portfolio exceeds the expected return on assets whose

returns are uncorrelated with the market return. Third, in the Sharpe-Lintner
version of the model, assets uncorrelated with the market have expected returns
equal to the rislt;free interest rate, and the beta premium is the expected market
return minus the risk-fee rate. Most tests of these predictions use either cross-

section or time-series regressions. Both approaches date to early tests of the model.

Tests on Risk Premiums
The early crossetection regression tests focus on the Sharpe-Lintner model's

predictions about the intercept and slope in the relation between expected return
and market beta. The approach is to regress a crass-section of average asset returns
on estimates of asset betas. The model predicts that the intercept in these regres-
sions is the risk-free interest rate, RP and the coefficient on beta is the expected
return on the market in excess of the risk-free rate, E(Rse) —

R&

Two problems in these tests quickly became apparent. First, estimates of beta
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for individual assets are imprecise, creating a measurement error problem when

they are used to explain average returns. Second, the regression residuals have

common sources of variation, such as industry effects in average returns. Positive

correlation in the residuals produces downward bias in the usual ordinary least

squares estimates of the standard errors of the cross-section regression slopes.

To improve the precision of estimated betas, researchers such as Blume

(1970), Friend and Blume (1970) and Black, Jensen and Scholes (1972) work with

portfolios, rather than individual securities. Since expected returns and market

betas combine in the same way in portfolios, ff the CAPM explains security returns

it also explains portfolio returns. 4 Estimates of beta for diversified portfolios are

more precise than estimates for individual securities. Thus, using portfolios in

cross-section regressions of average returns on betas reduces the critical errors in

variables problem. Grouping, however, shrinks the range of betas and reduces

statistical power. To mitigate this problem, researchers sort securities on beta when

forming portfolios; the first portfolio contains securities with the lowest betas, and

so on, up to the last portfolio with the highest beta assets. This sorting procedure

is now standard in empirical tests.

Fama and MacBeth (1973) propose a method for addressing the inference

problem caused by correlation of the residuals in cross-section regressions. Instead

of estimating a single cross-section regression of average monthly returns on betas,

they estimate month-by-month cross-section regressions of monthly returns on

betas. The times-series means of the monthly slopes and intercepts, along with the

standard errors of the means, are then used to test whether the average premium

for beta is positive and whether the average return on assets uncorrelated with the

market is equal to the average risk-free interest rate. In this approach, the standard

errors of the average intercept and slope are determined by the month-to-month

variation in the regression coefficients, which fully captures the effects of residual

correlation on variation in the regression coefficients, but sidesteps the problem of

actually estimating the correlations. The residual correlations are, in effect, cap-

tured via repeated sampling of the regression coefficients. This approach also

becomes standard in the literature.

Jensen (1968) was the first to note that the Sharpe-Lintner version of the

4 Formally, if xi_,, i = 1 ..... N, are the weights for assets in some portfolio p, the expected return and
market beta for the portfolio are related to the expected returns and betas of assets as

N N

_> = _] x.,_(_.),and0,,,= _,_,,.

Thtts, the CAPM relation between expected return and beta.

holds when asset i is a portfolio, as well as when i is an individual security.
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for individual assets are imprecise, creating a measurement error problem when
they are used to explain average returns. Second, the regression residuab have
common sources of variation, such as industry effects in average returns. Positive
correlation in the residuals produces downward bias in the usual ordinary least
squares estimates of the standard errors of the cross-section regression slopes.

To improve the precision of estimated bates, researchers such as Blume
(1970), Friend and Blume (1970) and Black, Jensen and Scholes (1972) work with
portfolios, rather than individual securities. Since expected returns and market
betas combine in the same way in portfolios, if the CAPM explains security returns
it also explains portfolio returns.e Estimates of beta for diversified portfolios are
more precise than estimates for individual securities. Thus, using portfolios in
crosnsection regressions of average returns on betas reduces the critical errors in
variables problem. Grouping, however, shrinks the range of betas and reduces
statistical power. To mitigate this problem, researchers sort securities on beta when
forming portfolios; the first portfolio contains securities with the lowest bates, and
so on, up to the last portfolio with the highest beta assets. This sorting procedure
is now standard in empirical tests.

Fama and MacBeth (197S) propose a method for addressing the inference
problem caused by correlation of the residuals in cross-section regressions. Instead
of estimating a single cross-section regression of average monthly returns on betas,
they estimate month-by-month cross-section regressions of monthly returns on
betas. The times-series means of the monthly slopes and intercepts, along with the
standard errors of the means, are then used to test whether the average premium
for beta is positive and whether the average return on assets uncorrelated with the
market is equal to the average risk-free interest rate. In this approach, the standard
errors of the average intercept and slope are determined by the month-to-month
variation in the regression coeflicients, which fully captures the effects of residual
correlation on variation in the regression coefficients, but sidesteps the problem of
actually estimating the correlations. The residual correlations are, in effect, cap-
tured via repeated sampling of the regression coeflicients. This approach also
becomes standard in the literature.

Jensen (1968) was the first to note that the Shatpe-Lintner version of the

s Formally, if x;p, i = l,..., N, are th«weights for assets in some portfolio p. the expected return and
market bem for rh«portfolio arc related to thc expected returns and bates of assets as

R(Rp) X xeS(A) and Ppw X npPpw.
wj

Thus, the CAFM relation between cxpccted renirn and beta,

P(R,) P(Rr) + (R(R„) — R(Rr)]Paw

holds when suet i is a portfolio, as wrdl as when i is an individual security.
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relation between expected return and market beta also implies a time-series re-

gression test. The Sharpe-Lintner CAPM says that the expected value of an asset's

excess return (the asset's return minus the risk-free interest rate, Rit - Rit) is

completely explained by its expected CAPM risk premium (its beta times the

expected value of RMt -- RD). This implies that '_]ensen's alpha," the intercept term

in the time-series regression,

(Tune-Series Regression) P_, -/_ = at + j3_(RM, - P_) + el,,

is zero for each asset.

The early tests firmly reject the Sharpe-Lintner version of the C_,APM. There is

a positive relation between beta and average return, but it is too "flaL" Recall that,

in cross-section regressions, the Sharpe-Lintuer model predicts that the intercept is

the risk-free rate and the coefficient on beta is the expected market return in excess

of the risk-free rate, J_(R M) - Rf. The regressions consistently find that the

intercept is greater than the average risk-free rate (typically proxied as the return

on a one-month Treasury hill), and the coefficient on beta is less than the average

excess market return (proxied as the average return on a portfolio of U.S. common

stocks minus the Treasury bil] rate). This is true in the early tests, such as Douglas

(1968), Black, Jensen and Scholes (1972), Miller and Scholes (197£), Blume and

Friend (1975) and Fama and MacBeth (1975), as well as in more recent cross-

section regression tests, like Fama and French (1992).
The evidence that the relation between beta and average return is too fiat is

confirmed in time-series tests, such as Friend and Blume (1970), Black, Jensen and

Scholes (1972) and Stambaugh (1982). The intercepts in time-series regressions of

excess asset returns on the excess market return are positive for assets with ]t)w betas

and negative for assets with high betas.

Figure 2 provides an updated example of the evidence. In December of each

year, we estimate a preranking beta for every NYSE (1928-£003), AMEX (1965--

2005) and NASDAQ (1972-7005) stock in the CRSP (Center for Research in

Security Prices of the University of Chicago) database, using two to five years (as

available) of prior monthly returns, s We then form ten value-weight portfolios

based on these preranking betas and compute their returns for the next twelve

months. We repeat this process for each year from 1928 to 2003. The result is

912 montldy returns on ten. hem-sorted portfolios. Figure 2 plots each portfolio's

average return against its postranking beta, estimated by regressing its monthly
returns for 1928-2005 on the return on the CRSP value-weight portfolio of U.S.

common stocks.

The Sharpe-Lintner CAPM predicts that the portfolios plot along a straight

s To be included in the sample for year t, a security must have market equity data (price dines shares
outstanding) for December of t - 1. and CRSP must classify it as ordinary common equity. Thus, we
exclude securities such as American Depository Receipts (ADRs) and Real Estate Investment Trusts

(REITs).
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relation between expected return and market beta also implies a timooeries re-

gression test. The Sharpe-Lintner CAPM says that the expected value of an asset's

excess return (the asset's return minus the risk-f'ree interest rate, Rn — Rls) is

completely explained by its expected CAPM risk premium (its beta times the

expected value of Rest — RJt). This implies that "Jensen's alpha," the intercept tenn

in the time-series regression,

(Time4eries Regression) Ra Qt at + Pou(Rsa Ry) + co,

is zero for each asset.

The early tests firmly reject the Sharpe-Lintner version of the CAPM. There is

a positive relation between beta and average return, but it is too "flat." Recall that,

in crosoeection regressions, the Sharpe-Lintner model predicts that the intercept is

the risk-free rate and the coefficient on beta is the expected market return in excess

of the risk-free rate, E(RM) — R& The regressions consistently find that the

intercept is greater than the average risk-free rate (typically proxied as the return

on a one-month Treasury bill), and the coefficient on beta is less than the average

excess market return (proxied as the average return on a portfolio of U.S. common

stocks minus the Treasury bifi rate) . This is true in the early tests, such as Douglas

(1968), Black, Jensen and Scholes (1972), Miller and Scholes (1972), Blume and

Friend (1975) and Fama and MacBeth (1975), as wefi as in more recent cross-

section regression tests, like Fame and French (1992).

The evidence that the relation between beta and average return is too flat is

confirmed in time-series tests, such as Friend and Blume (1970), Black, Jensen and

Scholes (1972) and Stambaugh (1982). The intercepts in time-series regressions of

excess asset returns on the excess market return are positive for assets with ) ow betas

and negative for assets with high bates.

Figure 2 provides an updated example of the evidence. In December of each

year, we estimate a preranking beta for every NYSE (1928-2005), AMEX (1965-

2005) and NASDAQ (1972-2005) stock in the CRSP (Center for Research in

Security Prices of the University of Chicago) database, using two to five years (as

available) of prior monthly returns. We then form ten value-weight portfolios

based on these preranking betas and compute their returns for the next twelve

months. We repeat this process for each year from 1928 to 2005. The resu)t is

912 monthly returns on ten betaworted portfolios. Figure 2 plots each portfolio's

average return against its postranking beta, estimated by regressing its monthly

returns for 1928-2005 on the return on the CRSP value-weight portfolio of U.S.

common stocks.
The Sharpe-Lintner CAPM predicts that the portfolios plot along a straight

To be tnduded in thc sample for year t, a security must have market equity data (price times shares

outstanding) for December of t — I, and CRSP must classify it as ordinary common equity. Thus, uc
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Hgure 2

Average Annualized Monthly Return versus Beta for Value Weight Portfolios

Formed on Prior Beta, 1928-2003
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line, with an intercept equal to the risk-free rate, RI, and a slope equal to the

expected excess return on the market, E(RM) - Rf. We use the average one-month

Treasury bill rate and the average excess CRSP market return for 1928-2003 to

estimate the predicted line in Figure 2. Confirming earlier evidence, the relation

between beta and average return for the ten portfolios is much flatter than the

Sharpe-Lintner CAPM predicts. The returns on the low beta portfolios are too high,

and the returns on the high beta portfolios are too low. For example, the predicted

return on the portfolio with the lowest beta is 8.3 percent per year; the actual return

is 11.1 percent. The predicted return on the portfolio with the highest beta is

16.8 percent per year; the actual is 13.7 percent.

Although the observed premium per unit of beta is lower than the Sharpe-

Lintner model predicts, the relation between average return and beta in Figure 2

is roughly linear. This is consistent with the Black version of the CAPM, which

predicts only that the beta premium is positive. Even this less restrictive model,

however, eventually succumbs to the data.

Testing Whether Market Betas Explain Expected Returns

The Sharpe-Lintner and Black versions of the CAPM share the prediction that

the market portfolio is mean-variance-efficient. This implies that differences in

expected return across securities and portfolios are entirely explained by differ-

ences in market beta; other variables should add nothing to the explanation of

expected return. This prediction plays a prominent role in tests of the CAPM. In

the early work, the weapon of choice is cross-section regressions.

In the framework of Fama and MacBeth (1973), one simply adds predeter-

mined explanatory variables to the month-by-month cross-section regressions of
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Figurc 2
Average Annuafized Monthly Return versus Beta for Value Weight Portfolios
Formed on Prior Beta, 1928-2003
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line, with an intercept equal to the risk-free rate, Rp and a slope equal to the
expected excess return on the market, E(Rsc) —

R&. We use the average one-month
Treasury bill rate and the average excess CRSP market return for 1928-2008 to
estimate the predicted line in Figurc 2. Confirming earlier evidence, the relation
between beta and average return for the ten portfolios is much flatter than the
Sharpe-Lintner CAPM predicts. The returns on the low beta portfolios are too high,
and the returns on the high beta portfolios are too low. For example, the predicted
return on the portfolio with the lowest beta is 8.8 percent per year; the actual return
is 11.1 percent. The predicted return on the portfolio with the highest beta is

16.8 percent per year; the actual is 18.7 percent.
Although the observed premium per unit of beta is lower than the Sharpe-

Lintner model predicts, the relation between average return and beta in Figure 2

is roughly linear. This is consistent with the Black version of the CAPM, which

predicts only that the beta premium is positive. Even this less restrictive model,
however, eventually succumbs to the data.

Testing Whether Market Betas Explain Expected Returns
The Sharpe-Lintner and Black versions of the CAPM share the prediction that

the market portfolio is mean-variance-efficient. This implies that differences in
expected return across securities and portfolios are entirely explained by differ-

ences in market beta; other variables should add nothing to the explanation of
expected return. This prediction plays a prominent role in tests of the CAPM. In
the early work, the weapon of choice is cross-section regressions.

In the framework of Fama and MacBeth (1978), one simply adds predeter-
mined explanatory variables to the month-by.month cross-section regressions of
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returns on beta. If all differences in expected return are explained by beta, the

average slopes on the additional variables should not be reliably different from

zero. Clearly, the trick in the cross-section regression approach is to choose specific

additional variables likely to expose any problems of the CAPM prediction that,

because the market portfolio is efficient, market betas suffice to explain expected
asset returns.

For example, in Fama and MacBeth (1973) the additional variables are

squared market betas (to test the prediction that the relation between expected
return and beta is linear) and residual variances from regressions of returns on the

market return (to test the prediction that market beta is the only measure of risk

needed to explain expected returns). These variables do not add to the explanation

of average returns provided by beta. Thus, the results of Fama and MacBeth (1973)

are consistent with the hypothesis that their market proxy--an equal-weight port-
folio of NYSE stocks-is on the minimum variance frontier.

The hypothesis that market betas completely explain expected returns can also

be tested using time-series regressions. In the time-series regression described

above (the excess return on asset i regressed on the excess market return), the

intercept is the difference between the asset's average excess return and the excess

return predicted by the Sharpe-Lintner model, that is, beta times the average excess
market return. If the model holds, there is no way to group assets into portfolios

whose intercepts are reliably different from zero. For example, the intercepts for a

portfolio of stocks with high ratios of earnings to price and a portfolio of stocks with

low earning-price ratios should both be zero. Thus, to test the hypothesis that

market betas suffice to explain expected returns, one estimates the time-series

regression for a set of assets (or portfolios) and then jointly tests the vector of

regression intercepts against zero. The trick in this approach is to choose the

left-hand-side assets (or portfolios) in a way likely to expose any shortcoming of the

GAPM prediction that market betas suffice to explain expected asset returns.

In early applications, researchers use a variety of tests to determine whether

the intercepts in a set of time-series regressions are all zero. The tests have the same

asymptotic properties, but there is controversy about which has the best small

sample properties. Gibbons, Ross and Shanken (1989) settle the debate by provid-

ing an F-test on the intercepts that has exact small-sample properties. They also
show that the test has a simple economic interpretation. In effect, the test con-

structs a candidate for the tangency portfolio Tin Figure 1 by optimally combining

the market proxy and the left-hand-side assets of the time-series regressions. The

estimator then tests whether the efficient set provided by the combination of this

tangency portfolio and the risk-free asset is reliably superior to the one obtained by

combining the risk-free asset with the market proxy alone. In other words, the
Gibbons, Ross and Shanken statistic tests whether the market proxy is the tangency

portfolio in the set of portfolios that can be constructed by combining the market

portfolio with the specific assets used as dependent variables in the time-series

regressions.

Enlightened by this insight of Gibbons, Ross and Shanken (1989), one can see
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the intercepts in a set of time-series regressions are all zero. The tests have the same

asymptotic properties, but there is controversy about which has the best small

sample properties. Gibbons, Ross and Shanken (1989) settle the debate by provid-
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show that the test has a simple economic interpretation. In effect, the test con-
structs a candidate for the tangency portfolio T in Figure I by optimally combining
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a similar interpretation of the cross-section regression test of whether market betas

suffice to explain expected returns. In this case, the test is whether the additional

explanatory variables in a cross-section regression identify patterns in the returns
on the left-hand-side assets that are not explained by the assets' market betas. This

amounts to testing whether the market proxy is on the minimum variance fron.tier

that can be constructed using the market proxy and the left-hand-side assets

included in the tests.

An important lesson from this discussion is that time-series and cross-section

regressions do not, strictly speaking, test the CAPM. What is literally tested is

whether a specific proxy for the market portfolio (typically a portfolio of U.S.
common stocks) is efficient in the set of portfolios that can be constructed from it

and the left-hand-side assets used in the test. One might condude from this that the

CAPM has never been tested, and prospects for testing it are not good because

1) the set of left-hand-side assets does not include all marketable assets, and 2) data
for the true market portfofio of all assets are likdy beyond reach (Roll, 1977; more

on this later). But this criticism can be leveled at tests of any economic model when
the tests are less than exhaustive or when they use proxies for the variables called

for by the model.
The bottom line from the early cross-section regression tests of the CAPM,

such as Fama and MacBeth (1973), and the early time-series regression tests, like

Gibbons (1.982) and Stambaugh (1982), is that standard market proxies seem to be

on the minimum variance frontier. That is, the central predictions of the Black

version of the CAPM, that market betas suffice to explain expected returns and that

the risk premium for beta is positive, seem to hold. But the more specific prediction

of the Sharpe-Lintner CAPM that the premium per unit of beta is the expected
market return minus the risk-free interest rate is consistently rejected.

The success of the Black version of the CAPM in early tests produced a

consensus that the modal is a good description of expected returns. These early

results, coupled with the model's simplicity and intuitive appeal, pushed the CAPM

to the forefront of finance.

Recent Tests

Starting in the late 1970s, empirical work appears that challenges even the
Black version of the CAPM. Specificatly, evidence mounts that much of the varia-

tion in expected return is unrelated to market beta.
The first blow is Basu's (1977) evidence that when common stocks axe sorted

on earnings-price rados, future returns on high E/P stocks are higher than pre-

dicted by the CAPM. Banz (1981) documents a size effect: when stocks axe sorted

on market capitalization (price times shares outstanding), average returns on small

stocks are higher than predicted by the CAPM. Bhandari (1988) finds that high

debt-equity ratios (book value of debt over the market value of equity, a measure of

leverage) are assodated with returns that are too high relative to their market betas.
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Finally, Statman (1980) and Rosenberg, Reid and Lanstein (1985) document that

stocks with high book-to-market equity ratios (B/M, the ratio of the book value of

a common stock to its market value) have high average remrm that are not

captured by their betas.
There is a theme in the contradictions of the CAPM summarized above. Ratios

involving stock prices have information about expected returns missed by market

betas. On reflection, this is not surprising. A stock's price depends not only on the

expected cash flows it will provide, but also on the expected returns that discount

expected cash flows back to the present. Thus, in principle, the cross-section of

prices has information about file cross-section of expected returns. (A high ex-

pected return implies a high discount rate and a low price.) The cross-section of

stock prices is, however, arbitrarily affected by differences in scale (or units). But

with a judicious choice of scaling variable X, the ratio X/P can reveal differences

in the cross-section of expected stock returns. Such ratios are thus prime candidates

to expose shortcomings of asset pricing models---in the case of the CAPM, short-

comings of the prediction that market betas suffice to explain expected returns

(Ball, 1978). The contradictions of the GAPM summarized above suggest that

earnings-price, debt-equity and book-to-market ratios indeed play this role.

Fama and French (1992) update and synthesize the evidence on the empirical

failures of the CAPM. Using the cross-section regression approach, they confirm

that size, earnings-price, debt-equity and book-to-market ratios add to the explana-

tion of expected stock returns provided by market beta. Fama and French (1996)

reach the same conclusion using the time-series regression approach applied to

portfolios of stocks sorted on price ratios. They also find that different price ratios

have much the same information about expected returns. This is not surprising

given that price is the common driving force in the price ratios, and the numerators

are just scaling variables used to extract the information in price about expected

returns.

Fama and French (1992) aiso confirm the evidence (Reinganum, 1981; Stam-

baugh, 1982; Lakonishok and Shapiro, 1986) that the relation between average

return and beta for common stocks is even flatter after the sample periods used in

the early empirical work on the CAPM. The estimate of the beta premium is,

however, clouded by statistical uncertainty (a large standard error). Kothari, Shah-

ken and Sloan (1995) try to resuscitate the Sharpe-Lintner CAPM by arguing that

the weak relation between average return and beta is just a chance resulL But the

strong evidence that other variables capture variation in expected return missed by

beta makes this argument irrelevant. If betas do not suffice to explain expected

returns, the market portfolio is not efficient, and the CAPM is dead in its tracks.

Evidence on the size of the market premium can neither save the model nor further

doom it.

The synthesis of the evidence on the empirical problems of the CAPM pro-

vided by Fama and French (1992) serves as a catalyst, marking the point when it is

generally acknowledged that the CAPM has potentially fatal problems. Research

then turns to explanations.
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One possibility is that the CAPM's problems are spurious, the result of data

dredging--publication-hungry researchers scouring the data and unearthing con-

tradictions that occur in specific samples as a result of chance. A standard response

to this concern is to test for similar findings in other samples. Ghan, Hamao and

Lakonishok (1991) find a strong relation between book-to-market equity (B/M)

and average return for Japanese stocks. Capaul, Rowiey and Sharpe (1995) observe
a similar B/M effect in four European stock markets and in Japan. Fama and

French (1998) find that the price ratios that produce problems for the CAPM in

U.S. data show up in the same way in the stock returns of twelve non-U.S, major

markets, and they are present in emerging market returns. This evidence suggests
that the contradictions of the CAPM associated with price ratios are not sample

specific.

Explanations: Irrational Pricing or Risk

Among those who conclude that the empirical failures of the CAPM are fatal,

two stories emerge. On one side are the behavioralists. Their view is based on

evidence that stocks with high ratios of book value to market price are typically
firms that have fallen on bad times, while low B/M is associated with growth finns

(Lakonishok, Shleifer and Vishny, 1994; Fama and French, 1995). The behavior-

aiists argue that sorting firms on book-to-market ratios exposes investor overreac-

tion to good and bad times. Investors overextrapolate past performance, resulting

in stock prices that are too high for growth (low B/M) firms and too low for

distressed (high B/M, so-called value) firms. When the overreaction is eventually

corrected, the result is high returns for value stocks and low returns for growth

stocks. Proponents of this view include DeBondt and Thaler (198.7), Lakonishok,

Shleifer and Vishny (1994) andHaugen (1995).

The second story for explaining the empirical contradictions of the CAPM is

that they point to the need for a more complicated asset pricing model. The CAPM
is based on many unrealistic assumptions. For example, the assumption that

investors care only about the mean and variance of one-period portfolio returns is
extreme. It is reasonable that investors also care about how their portfolio return

covaries with labor income and future investment opportunities, so a portfolio's

return variance misses important dimensions of risk. If so, market beta is not a

complete description of an asset's risk, and we should not be surprised to find that

differences in expected return are not completely explained by differences in beta.
In this view, the search should turn to asset pricing models that do a better job

explaining average returns.
Merton's (197S) intertemporal capital asset pricing model (ICAPM) is a

natural extension of the CAPM. The ICAPM begins with a different assumption

about investor objectives. In the CAPM, investors care only about the wealth their

portfolio produces at the end of the current period. In the ICAPM, investors are
concerned not only with their end-of-period payoff, but also with the opportunities
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the}, will have to consume or invest the payoff. Thus, when choosing a portfolio at
time t - 1, ICAPM investors consider how their wealth at t might vary with future

staU variables, including labor income, the prices of consumption goods and the

nature of portfolio opportunities at t, and expectations about the labor income,

consumption and investment opportunities to be available after t.
Like CAPM investors, ICAPM investors prefer high expected return and low

return variance. But ICAPM investors are also concerned with the covariances of

portfolio returns with state variables. As a result, optimal portfolios are "multifactor
efficient," which means they have the largest possible expected returns, given their

return variances and the covariances of their returns with the relevant state

variables.
Fama (1996) shows that the ICAPM generalizes the logic of the CAPM. That is,

if there is risk-free borrowing and lending or if short sales of risky assets are allowed,

market clearing prices imply that the market portfolio is multifactor efficient.
Moreover, multifactor efficiency implies a relation between expected return and

beta risks, but it requires additional betas, along with a market beta, to explain

expected returns.
An ideal implementation of the ICAPM would specify the state variables that

affect expected returns. Farna and French (1993) take a more indirect approach,

perhaps more in the spirit of Ross's (1976) arbitrage pricing theory. They argue
that though size and book-to-market equity are not themselves state variables, the

higher average returns on small stocks and high book-to-market stocks reflect
unidentified state variables that produce undiversifiable risks (covariances) in

returns that are not captured by the market return and are priced separately from

market betas. In support of this claim, they show that the returns on the stocks of

small firms covary more with one another than with returns on the stocks of large

firms, and returns on high book-to-market (value) stocks covary more with one

another than with returns on low book-to-market (growth) stocks. Farna and

French (1995) show that there are similar size and book-to-market patterns in the

covariation of fundamentals like earnings and sales.

Based on this evidence, Fama and French (1993, 1996) propose a three-factor

model for expected returns,

(Three-FactorModel) //_R.)- P_ = t3_[E(/_,)- R/t]

+ [3nE(SMB,) + _aE(HML,).

In this equation, SMBt (small minus big) is the difference between the returns on

diversified portfolios of small and big stocks, HMLt (high minus low) is the
difference between the returns on diversified portfolios of high and low B/M

stocks, and the betas are slopes in the multiple regression of/_t - R/l on Rub -- RI_,

SMBt and HMLt.
For perspective, the average value of the market premium R#, - Rft for

1997-£003 is 8.3 percent per year, which is 3.5 standard errors from zero. The
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Moreover, multifactor efficiency implies a relation between expected return and

beta risks, but it requires additional betas, along with a market beta, to explain

expected returns.
An ideal implementation of the ICAPM would specify the state variables that

affect expected returns. Fame and French (1995) take a more indirect approach,

perhaps more in the spirit of Ross's (1976) arbitrage pricing theory. They argue

that though size and book-to-market equity are not themselves state variables, the

higher average returns on small stocks and high book-to-market stocks refiect

unidentified state variables that produce undiversifiable risks (covariances) in

returns that are not captured by the market return and are pnced separately from

market betas, In support of this claim, they show that the returns on the stocks of

small firms covary more with one another than with returns on the stocks of large

firms, and returns on high book-to-market (value) stocks covary more with one

another than with returns on low book-to-market (growth) stocks. Fama and

French (1995) show that there are similar size and book-to-market patterns in the

covariation of fundamentals like earnings and sales.

Based on this evidence, Fama and French (1995, 1996) propose a three-factor

model for expected returns,

(Three-Factor Model) E(Ri) Rp Pus[E(Rse) R/i]

+ Pefi(SMB() + PeE(HMLi).

In this equation, SMB, (small minus big) is the difference between the returns on

diversified portfolios of small and big stocks, HML, (high minus low) is the

difference between the returns on diversified portfolios of high and low B/M

stocks, and thc betas are slopes in the multiple regression of R;, — R/i on Ren — Ryo

SMB, and HML„
For PersPective, the average value of the market Premium Ran — RB for

1927-2005 is 8.5 percent per year, which is 5.5 standard errors from zero. The
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average values of SMB t, and HMLt are 3.6 percent and 5.0 percent per year, and

they are 2.1 and 3.1 standard errors from zero. All three premiums are volatile, with
annual standard deviations of 21.0 percent (Rut - R:), 14.6 percent (SMB t) and

14.2 percent (HML t) per year. Although the average values of the premiums are

large, high volatility implies substantial uncertainty about the true expected

premiums.
One implication of the expected return equation of the three-factor model is

that the intercept a i in the time-series regression,

/_.- R,, = ,vl+/3_¢(RM,- R_) + [3_SMBt + 18_HML, + _,,

is zero for all assets i. Using this criterion, Fama and French (1993, 1996) find that

the model captures much of the variation in average return for portfolios formed
on size, book-to-market equity and other price ratios that cause problems for the

CAPM. Fama and French (1998) show that an international version of the model

performs better than an international CAPM in describing average returns on

portfolios formed on scaled price variables for stocks in 1S major markets.
The three-factor model is now widely uscd in empirical research that requires

a model of expected returns. Estimates of 0q from the time-series regression above

are used to calibrate how rapidly stock prices respond to new information (for

example, Loughran and Ritter, 1995; Mitchdl and Stafford, 2000). They are also
used to measure the spccial information of portfolio managers, for example, in

Carharf's (1997) study of mutual fund performance. Among practitioners like

lbbotson Associates, the model is offered as an alternative to the CAPM for

estimating the cost of equity capital.
From a theoretical perspective, the main shortcoming of the three-factor

model is its empirical motivation. The small-minus-big (SMB) and high-minus-low

(HML) explanatory returns are not motivated by predictions about state variables
of concern to investors. Instead they are brute force constructs meant to capture

the patterns uncovered by previous work on how average stock returns vary with size

and the book-to-market equity ratio.
But this concern is not fatal. The ICAPM does not require that the additional

portfolios used along with the market portfolio to explain expected returns
"mimic" the relevant state variables. In both the IGAPM and the arbitrage pricing

theory, it suffices that the additional portfolios are well diversified (in the termi-

nology of Fama, 1996, they are multifactor minimum variance) and that they are
sufficiently different from the market portfolio to capture covariation in returns

and variation in expected returns missed by the market portfolio. Thus, adding

diversified portfolios that capture covariation in returns and variation in average

returns left unexplained by the market is in the spirit of both the ICAPM and the

Ross's arbitrage pridng theory.

The behavioralists are not impressed by the evidence for a risk-based expla-

nation of the failures of the CAPM. They typically concede that the three-factor

model captures covariation in returns missed by the market return and that it picks
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average values of SMBh and HML, are 8.6 percent and 5.0 percent per year, and

they are 2.1 and 5.1 standard errors from zero. All three premiums are volatile, with

annual standard deviations of 21.0 percent (Rsi, — RF), 14.6 percent (SMB,) and

14.2 percent (HML,) per year. Although the average values of the premiums are

large, high volatility implies substantial uncertainty about the true expected

premiums.
One implication of the expected return equation of the three-factor model is

that the intercept a; in the fimeeeries regression,
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is zero for all assets i. Using this criterion, Fama and French (1993, 1996) find that

the model captures much of the variation in average return for portfolios formed

on size, book-to-market equity and other price ratios that cause problems for the

CAPM. Fama and French (1998) show that an international version of the model

performs better than an international CAPM in describing average returns on

portfolios formed on scaled price variables for stocks in 13 major markets.

The three-factor model is now widely used in empirical research that requires

a model of expected returns. Estimates of off from the timeaeries regression above

are used to calibrate how rapidly stock prices respond to new information (for

example, Loughran and Ritter, 1995; Mitchell and Stafford, 2000). They are also

used to measure the special information of portfolio managers, for example, in

Gerhart's (1997) study of mutual fund performance. Among practitioners like

Ibbotson Associates, the model is offered as an alternative to the CAPM for

estimating the cost of equity capital.
From a theoretical perspective, the main shortcoming of the three-factor

model is its empirical motivation. The small-minus-big (SMB) and high-minus-low

(HML) explanatory returns are not motivated by predictions about state variables

of concern to investors. Instead they are brute force constructs meant to capture
the patterns uncovered by previous work on how average stock returns vary with size

and the book-to-market equity ratio.
But this concern is not fatal. The ICAPM does not require that the additional

portfolios used along with the market portfolio to explain expected returns
"mimic" the relevant state variables. In both the ICAPM and the arbitrage pricing

theory, it suffices that the additional portfolios are well diversified (in the termi-

nology of Fama, 1996, they are multifactor minimum variance) and that they are

sufFiciently different from the market portfolio to capture covariation in returns

and variation in expected returns missed by the market portfolio. Thus, adding
diversified portfolios that capture covariation in returns and variation in average

returns left unexplained by the market is in the spirit of both the ICAPM and the
Ross's arbitrage pricing theory.

The behavioralists are not impressed by the evidence for a risk-based expla-

nation of the failures of the CAPM. They typically concede that the three-factor

model captures covariation in returns missed by the market return and that it picks
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up much of the size and value effects in average returns left unexplained by the

CAPM. But their view is that the avei'age return premium associated with the

model's book-to-market factor--which does the heavy lifting in the improvements

to the CAPM_'_s itself the result of investor overreaction that happens to be

correlated across firms in a way that just looks like a risk story, ha short, in the

behavioral view, the market tries to set CAPM prices, and violations of the CAPM

are due to mispricing.
The conflict between the behavioral irrational pricing story and the rational

risk story for the empirical failures of the CAPM leaves us at a timeworn impasse.

Fama (1970) emphasizes that the hypothesis that prices properly reflect available
information must be tested in the context of a model of expected returns, like the

CAPM. Intuitively, to test whether prices are rational, one must take a stand on what

the market is trying to do in setting prices--that is, what is risk and what is the

relation between expected return and risk? When tests reject the CAPM, one

cannot say whether the problem is its assumption that prices are rational (the
behavioral view) or violations of other assumptions that are also necessary to

produce the CAPM (our position).
Fortunately, for some applications, the way one uses the three-factor model

does not depend on one's view about whether its average return premiums are the

rational result of underlying state variable risks, the result of irrational investor

behavior or sample specific results of chance. For example, when measuring the

response of stock prices to new information or when evaluating the performance of

managed portfolios, one wants to account for known patterns in returns and

average returns for the period examined, whatever their source. Similarly, when

estimating the cost of equity capital, one might be unconcerned with whether

expected return premiums are rational or irrational since they are in either case

part of the opportunity cost of equity capital (Stein, 1996). But the cost of capital

is forward looking, so if the premiums are sample specific they are irrelevant.
The three-factor model is hardly a panacea. Its most serious problem is the

momentum effect of Jegadeesh and Titman (1993). Stocks that do well relative to

the market over the last three to twelve months tend to continue to do well for the

next few months, and stocks that do poorly continue to do poorly. This momentum
effect is distinct from the value effect captured by book-to-market equity and other

price ratios. Moreover, the momentum effect is left unexplained by the three-factor
model, as well as by the GAPM. Following Garhart (1997), one response is to add
a momentum factor (the difference between the returns on diversified portfolios of

short-term winners and losers) to the three-factor model. This step is again legiti-

mate in applications where the goal is to abstract from known patterns in average
returns to uncover informatiox_pecific or manager-specific effects. But since the

momentum effect is short-lived, it is largely irrelevant for estimates of the cost of

equity capital.
Another strand of research points to problems in both the three-factor model

and the CAPM. Frankel and Lee (1998), Dechow, Hutton and Sloan (1999),

Piotroski (2000) and others show that in portfolios formed on pric e ratios like
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to the CAPM—is itself the result of investor overreaction that happens to be

correlated across firms in a way that just looks like a risk story. In short, in the

behavioral view, the market tries to set CAPM prices, and violations of the CAPM

are due to mispricing.
The conflict between the behavioral irrational pricing story and the rational

risk story for the empirical failures of the CAPM leaves us at a timeworn impasse.

Fama (1970) emphasizes that the hypothesis that prices properly reflect available

information must be tested in the context of a model of expected returns, like the

CAPM. Intuitively, to test whether prices are rauonal, one must take a stand on what
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relation between expected return and risk? When tests reject the CAPM, one

cannot say whether the problem is its assumption that prices are rational (the

behavioral view) or violations of other assumptions that are also necessary to

produce the CAPM (our position).
Fortunately, for some applications, the way one uses the three-factor model

does not depend on one's view about whether its average return premiums are the

rational result of underlying state variable risks, the result of irrational investor

behavior or sample specific results of chance. For example, when measuring the

response of stock prices to new information or when evaluating the performance of

managed portfolios, one wants to account for known patterns in returns and

average returns for the period examined, whatever th'eir source. Similarly, when

estimating the cost of equity capital, one might be unconcerned with whether

expected return premiums are rational or irrational since they are in either case

part of the opportunity cost of equity capital (Stein, 1996). But the cost of capital

is forward looking, so if the premiums are sample specific they are irrelevant.

The three-factor model is hardly a panacea. Its most serious problem is the

momentum effect ofJegadeesh and Titman (1995). Stocks that do well relative to

the market over the last three to twelve months tend to continue to do well for the

next few months, and stocks that do poorly continue to do poorly. This momentum

effect is distinct from the value effect captured by book-to-market equity and other

price rados. Moreover, the momentum effect is left unexplained by the three-factor

model, as well as by the CAPM. Following Carhart (1997), one response is to add

a momentum factor (the difference between the returns on diversified portfolios of

short-term winners and losers) to the three-factor model. This step is again legiti-

mate in applications where the goal is to abstract from known patterns in average

returns to uncover informationwpeciflc or managerwpecific effects. But since the

momentum effect is short-lived, it is largely irrelevant for estimates of the cost of

equity capital.
Another strand of research points to problems in both the three-factor model

and the CAPM. Frankel and Lee (1998), Dechow, Hutton and Sloan (1999),

Piotroski (2000) and others show that in portfolios formed on price ratios like
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book-to-market equity, stocks with higher expected cash flows have higher average

retum's that are not captured by the three-factor model or the GAPM. The authors

interpret their results as evidence that stock prices are irrational, in the sense that

they do not reflect available information about expected profitability.
In truth, however, one can't tell whether the problem is bad pricing or a bad

asset pricing model A stock's price can always be expressed as the present value of

expected future cash flows discounted at the expected return on the stock (Camp-
bell and Shiller, 1989; Vuolteenaho, 200£). It follows that if two stocks have the

same price, the one with higher expected cash flows must have a higher expected
return. This holds true whether pricing is rational or irrational. Thus, when one

observes a positive relation between expected cash flows and expected returns that

is left unexplained by the CAPM or the three-factor model, one can't tell whether

it is the result of irrational pricing or a misspecifled asset pricing model.

The Market Proxy Problem

Roll (1977) argues that the GAPM has never been tested and probably never

will be. The problem is that the market portfolio at the heart of the model is

theoretically and empirically elusive. It is not theoretically clear which assets (for

example, human capital) can legitimately be excluded from the market portfolio,

and data availability substantially limits the assets that are included. As a result, tests

of the GAPM are forced to use proxies for the market portfolio, in effect testing

whether the proxies are on the minimum variance frontier. Roll argues that

because the tests use proxies, not the true market portfolio, we learn nothing about
the CAPM.

We are more pragmatic. The relation between expected return and market

beta of the GAPM is just the minimum variance condition that holds in any efficient

portfolio, applied to the market portfolio. Thus, if we can find a market proxy that
is on the minimum variance frontier, it can be used to describe differences in

expected returns, and we would be happy to use it for this purpose. The strong

rejections of the CAPM described above, however, say that researchers have not
uncovered a reasonable market proxy that is close to the minimum variance

frontier. If researchers are constrained to reasonable proxies, we doubt they

ever will.

Our pessimism is fueled by several empirical results. Stambaugh (1982) tests

the GAPM using a range of market portfolios that include, in addition to U.S.

common stocks, corporate and government bonds, preferred stocks, real estate and
other consumer durables. He finds that tests of the GAPM are not sensitive to

expanding the market proxy beyond common stocks, basically because the volatility

of expanded market returns is dominated by the volatility of stock returns.
One need not be convinced by Stambaugh's (1982) results since his market

proxies are limited to U.S. assets. If international capital markets are open and asset

prices conform to an international version of the CAPM, the market portfolio
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of the CAPM are forced to use proxies for the market portfolio, in effect testing
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Our pessimism is fueled by several empirical results. Stambaugh (1982) tests

the CAPM using a range of market portfolios that include, in addition to U.S.

common stocks, corporate and government bonds, preferred stocks, real estate and
other consumer durables. He finds that tests of the CAPM are not sensitive to
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should include international assets. Fama and French (1998) find, however, that

betas for a global stock market portfolio cannot explain the high average returns
observed around the world on stocks with high book-to-market or high earnings-

priceratios.
A major problem fortheCAPM isthatportfoliosformed by sortingstockson

priceratiosproduce a wide range of averagereturns,but the averagereturnsare

notpositivelyrelatedtomarketbetas(Lakonishok,Shleiferand Vishny,1994;lama

and French,1996, 1998).The problem isillustratedin Figure 3, which shows

averagereturnsand betas(.calculatedwithrespectto the CRSP value-weightport-

fohoofNYSE, AMEX and NASDAQstocks) forJuly1963toDecember 2003forten

portfoliosofU.S.stocksformed annuallyon sortedvaluesof the book-to-market

equityratio(B/M).8
Average returnson the B/M portfoliosincreasealmostmonotonically,from

10.Ipercentper yearfor the lowestB/M group (portfolioI) to an impressive

16.7percentforthehighest(portfolioI0).But the positiverelationbetween beta

and averagereturnpredictedby the C_APM isnotablyabsent.For example, the

portfoliowiththe lowestbook-to-marketratiohas the highestbetabut the lowest

averagereturn.The estimatedbeta for the portfoliowith the highestbook-to-

market ratioand the highestaveragereturnisonly0.98.With an averageannual-

izedvalueoftheriskfreeinterestrate,Rf,of5.8percentand an averageannualized

marketpremium, Rm - Rf,of I1.3percent,theSharpe-LintuerCAPM predictsan

averagereturnof Il.Bpercentforthe lowestB/M portfolioand I1.2percentfor

the highest,farfrom the observedvalues,10.1and 16.7percent.For theSharpe-

Lintuermodel to "work" on theseportfolios,theirmarket betasmust change

dramatically,from 1.09to0.78forthelowestB/M portfolioand from 0.98to1.98

for the highest.We judge itunlikelythatalternativeproxiesfor the market

portfoliowillproduce betasand a market premium thatcan explainthe average

returnson theseportfolios.

Itisalwayspossiblethat researcherswillredeem the CAPM by findinga

reasonableproxyforthemarketportfoliothatison theminimum variancefrontier.

We emphasize,however,thatthispossibilitycannot be used tojustifytheway the

CAPM iscurrentlyapplied.The problem isthatapplicationstypicallyuse thesame

s Stock return data are from CRSP, and book equity data are from Compustat and the Moody's

Industrials, Transportation, Utilities and F'mancials manuals. Stocks are allocated to ten portfolios at the

end of June of each year t (1963 to 9005) using the rado of book equity for the fiscal year ending in
calendar year t - 1, divided by market equity at the end of December of t - 1. Book equity is the book
value of stockholders' equity, plus balance sheet deferred taxes and investment tax credit (ff available),

minus the book value of preferred stock. Depending on availability, we use the redemption, liquidation

or par value (in that order) to estimate the book value of preferred stuck. Stockholders' equity is the

value reported by Moody's or Compustat, tf it is available. If not, we measure stockholders' equity as the
book value of common equity plus the par value of preferred stock or the book value of assets minus
total liabilities (in that order). The portfolios for year t include HYSE (1963--9003), AMEX (1953-2003)
and NASDAQ 097£-9005) stocks with positive book equity in t - 1 and market equity (from CRSP) for
December of t - 1 and June of t. The portfolios exclude securities CRSP does not classify as ordinary

common equity. The breakpoints for year t use only securities that are on the NYSE in June of year t.
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should include international assets. Fama and French (199S) find, however, that

betas for a global stock mark«t portfolio cannot explain the high average renuns

observed around the world on stocks with high book-to-market or high earnings-

price ratios.
A major problem for the CAPM is that portfolios formed by sorting stocks on

price ratios produce a wide range of average returns, but the average returns are

not positively related to market betas (Lakonisbok, Shleifer and Vtshny, 1994; Fama

and French, 1996, 1998). The problem is illustrated in Figure 8, which shows

average returns and betas (calculated with respect to the CRSP value-weight port-

folio of NYSE, AMEX and NASDAQstocks) forJuly 196$ to December 2003 for ten

portfolios of U.S. stocks formed annually on sorted values of the book-to-market

equity ratio (B/M).
Average returns on the B/M portfolios increase almost monotonically, from

10.1 percent per year for the lowest B/M group (portfolio 1) to an impressive

16.7 percent for the highest (portfolio 10). But the positive relation between beta

and average return predicted by the CAPM is notably absent. For example, the

portfolio with the lowest book-to-market ratio has the highest beta but the lowest

average return. The estimated beta for thc portfolio with the highest book-to-

market ratio and the highest average return is only 0.98. With an average annual-

ized value of the riskfree interest rate, RR of 5 8 percent and an average annuslized

market premium, Raf — Rp of 11.8 percent, the Sharpe-Lintner CAPM predicts an

average return of 11.8 percent for the lowest B/M portfolio and 11.2 percent for

the highest, far from the observed va)ues, 10.1 and 16.7 percent. For the Sharpe-

Lintner model to "work" on these portfolios, their market betas must change

dramatically, from 1.09 to 0.78 for the lowest B/M portfolio and from 0.98 to 1.98

for the highest. We judge it unlikely that alternative proxies for the market

portfolio will produce betas and a market premium that can explain the average

returns on these portfolios.
It is always possible that researchers will redeem the CAPM by finding a

reasonable proxy for the market portfolio that is on the minimum variance frontier.

We emphasize, however, that this possibility cannot be used to justify the way the

CAPM is currently applied. The problem is that applications typically use the same

Stock return dam are from CRSP, and book equity data arc from Compustat and the Moody's

Indusu isla, Transpottauon, t)tBIdes and lrinancisls manuals. Stocks are agocated to tcn portfolios at thc

end ofJune of each year I (1965 to 2005) using thc ratio of book equity for thc Sscal ymr ending in

calendar year t — I, divided by nuvrket equity at the end of December of I — 1. Book equity is the book

value of stockholders'quity, plus balance sheet deferred taxes and invcsuncnt tax credit (if available),

minus the book value of preferred stock. Depending on availability, we usc the redemption, liquidation

or par value (in that order) to estimate the book value of preferred stock Stockholders'quity Is the

value reponed by Moody's or Compuuat, if k ls avagable. If not, wc measur«stockholders'quity as the

book value of common equity plus thc par value of preferred stock or the book value of asseu minus

total liabilides (in that order). The portfolios for year 1 include NYSE (1965-2005), AMEX (1965-2003)

and NASDA(1 (Ig'l2-2005) stocks with positivr. book equity in t — I and market equity (frum CRSP) for

December of t — I and June of t. The portfolios exclude sccuriues CRSP does not classify as ordinary

common equity. The bruskpoints for yrar I usc only s«curities that are on thc NYSK in Junc of year 1,
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Figure 3
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market proxies, like the value-weight portfolio of U.S. stocks, that lead to rejections

of the model in empirical tests. The contradictions of the GAPM observed when

such proxies are used in tests of the model show up as bad estimates of expected .

returns in applications; for example, estimates of the cost of equity capital that are

too low (relative to historical average returns) for small stocks and for stocks with

high book-to-market equity ratios. In short, if a market proxy does not work in tests
of the GAPM, it does not work in applications.

Conclusions

The version of the CAPM developed by Sharpe (1964) and Linmer (1965) has

never been an empirical success. In the early empirical work, the Black (1972)
version of the model, which can accommodate a flatter tradeoff of average return

for market beta, has some success. But in the late 1970s, research begins to uncover

variables like size, various price ratios and momentum that add to the explanation

of average returns provided by beta. The problems are serious enough to invalidate

most applications of the CAPM.
For example, finance textbooks often recommend using the Sharpe-Lintner

CAPM risk-return relation to estimate the cost of equity capital. The prescription is

to estimate a stock's market beta and combine it with the risk-free interest rate and

the average market risk premium to produce an estimate of the cost of equity. The

typical market portfolio in these exercises includes just U.S. common stocks. But

empirical work, old and new, tells us that the relation between beta and average
return is flatter than predicted by the Sharpe-Lintner version of the CAPM. As a
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Figurc 3
Average Annualized Monthly Return versus Beta for Value Weight Portfolios
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market proxies, like the value-weight portfolio of U,S. stocks, that lead to rejections

of the model in empirical tests. The contradictions of the CAPM observed when

such proxies are used in tests of the model show up as bad estimates of expected

returns in applications; for example, estimates of the cost of equity capital that are

too low (relative to historical average returns) for small stocks and for stocks with

high book-to-market equity ratios. In short, if a market proxy does not work in tests

of the CAPM, it does not work in applications.

Conclusions

The version of the CAPM developed by Sharpe (1964) and Lintner (1965) has

never been an empirical success. In the early empirical work, the Black (1972)

version of the model, which can accommodate a flatter tradeoff of average return

for market beta, has some success. But in the late 1970s, research begins to uncover
variables like size, various price ratios and momentum that add to the explanation

of average returns provided by beta. The problems are serious enough to invalidate

most applications of the CAPM.

For example, finance textbooks often recommend using the Sharpe-Lintner

CAPM risk-return relation to estimate the cost of equity capital. The prescription is

to estimate a stock's market beta and combine it with the risk-I'ree interest rate and

the average market risk premium to produce an estimate of the cost of equity. The

typical market portfolio in these exercises includes just U.S. common stocks. But

empirical work, old and new, tells us that the relation between beta and average

return is flatter than predicted by the Sherpa-Lintner version of the CAPM. As a
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result, CAPM estimates of the cost of equity for high beta stocks are too high

(relative to historical average returns) and estimates for low beta stocks are too low

(Friend and Blume, 1970). Similarly, if the high average returns on value stocks

(with high book-to-market ratios) imply high expected returns, CAPM cost of

equity estimates for such stocks are too low. _
The C_APM is also often used to measure the performance ofmutual funds and

other managed portfolios. The approach, dating toJensen (1968), is to estimate

the CAPM time-series regression'for a portfolio and use the intercept (Jensen's

alpha) to measure abnormal performance. The problem is that, because of the

empirical failings of the CA_PM, even passively managed stock portfolios produce

abnormal returns if their investment strategies involve tilts toward GAPM problems

(Elton, Gruber, Das and Hlavka, 1993). For example, funds that concentrate on low

beta stocks, small stocks or value stocks will tend to produce positive" abnormal

returns relative to the predictions of the Sharpe-Lintner CAPM, even when the

fund managers have no special talent for picking winners.
The CAPM, like Markowitz's (1952, 1959) portfolio model on which it is built,

is nevertheless a theoretical tour de force. We continue to teach the CAPM as an

introduction to the fundamental concepts of portfolio theory and asset pricing, to

be built on by more complicated models like Merton's (1973) ICAPM. But we also

warn students that despite its seductive simplicity, the CAPM's empirical problems

probably invalidate its use in applications.

a We gratefully acknowledge the comments ofJohn Cochrane, George Constantinides, Richard

Lq2wich, Andrei Shleifer, Reni Stuk and Timothy Taylor.

7 The problems are compounded by the large standard errors of estimates of the market premium and
of betas for Individual stocks, which probably suffice to make CAPM eadmates of the cost ofequRy rather
meaningless, even if the CAPM holds (Fama and French, 1997; Pastor and Smmbaugh, 1999). For
example, using the U.S. Treasury bill rate as the risk-free interest rate and the CR,SP value-weight
portfolio of publicly traded U.S. common stocks, the average value of the equity premium RM_ -- R/_ for

1927-200-_ is 8.8 percent per year, with a standard error of 2.4 percent. The two standard error range
thus runs from 8.5 percent m 18.1 percent, which is suffident to make most projects appear either
profitable or unprofitable. This problem is, however, hardly special to the CAPM. For example, expected
returns in all versions of Merton's (1978) ICAPM include a market beta and the expected market

premium. Also, as noted earlier the expected values of the size and book-to-market premiums in the
Fama-French three-factor model are also estimated with substantial error.
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result, CAPM estimates of the cost of equity for hiigh beta stocks are too high

(relative to historical average returns) and estimates for low beta stocks are too low

(Friend and Blume, 1970). Similarly, if the high average returns on value stocks

(with high book-to-market ratios) imply high expected returns, CAPM cost of

equity estimates for such stocks are too low.v

The CAPM is also often used to measure the performance ofmutual funds and
other managed portfolios. The approach, dating to Jensen (1968), is to estimate

the CAPM time-series regression'for a portfolio and use the intercept Qensen's

alpha) to measure abnormal performance. The problem is that, because of the

empirical failings of the CAPM, even passively managed stock portfolios produce
abnormal returns if their investment strategies involve tilts toward CAPM problems

(E(ton, Gruber, Das and HllaVk, 1995) . For example, funds that concentrate on low

beta stocks, small stocks or value stocks will tend to produce positive abnormal
returns relative to the predictions of the Shatpe-Lintner CAPM, even when the

fund managers have no special talent for picking winners.
The CAPM, like Markowitz's (1952, 1959) portfolio model on which it is built,

is nevertheless a theoretical tour de force. We continue to teach the CAPM as an

introduction to the fundamental concepts of portfolio theory and asset pricing, to

be built on by more complicated models like Merton's (19'y5) ICAPIVL But we also

warn students that despite its seductive simplicity, the CAPM's empirical problems

probably invalidate its use in applications.

~ We gratefully a«knot«ledge thc comments ofjohn Co«bran«, Gcorgc Gmstanfinidss, Rt'cytard

Lcfftvidt, Andre( Shlctfcr, RenE Stufx and Timothy Taykrr.

The problems arc compounded by th» large standard errors of estimates of the market premium and
ofbates for indirddmd stocks, which probably suflice to make CAPM estimates of the cost ofequity rather
mmningl«ss, even if the GAPM holds (Fame and French, 1997; Pastor and Stambaugh, 1999), For

exampl«, using the U.S. Treasury bill rate as the ris'k-fre« interest mtc and the CBSP valuowcight
portfolio ofpublicly traded U.S. common stocks. the average value of the equity premium Rm — Rn for
1927-2003 ls 0.9 pmc«nt pcr year, with a standard error of 2.4 pcrccnt. The two standard «nor range
thus runs from SS percent to 18.1 percent, which h suflicient to mak«most projects appear either
pmfimbk: or unprofltable. This problem is, however, hardly sp«dal m the GAPM. For example, expected
returns in all v«rsions of Menon' (1979) ICAPM indude a market beta and rhe expected market
premhun. Also, ss noted cartier the expected valu«s of the siss and book««-mark«t premiums in the
Pama-French three-factor model are also esumated with subsmndal «rror.



Exhibit No.
Schedule PMA-19
Page 21 of 22

The Capital Asset Pricing Model: Theory and Evidence 45

References

Ball, Ray. 1978. "Anomalies in Relationships
Between Securities' Yiel& and Yield-Surrugates."

Journal of Hnandal Econemics. 6:2, pp. 103-26.
Banz, Roll W. 1981. "The Relationddp Be-

tween Return and Market Value of Common

Stocks." lournat of Fina_ci,_ EcmunnicL 9:1 t

Basu, SanJay. 1977. "Investment Performance
of Common Stocks in Relation to Their Price-

Earnings Ratios: A Test of the Effident Market

Hypothesb.'JournalofHnanc_ 12:3, pp. 129-56.

Bhandarl, Laxmi Chand. 1988. "Debt/Equity
Rado and Expected Common Stock Returns:

Empirical Evidence." Journal of l_nance. 43:2,
pp. 507-28.

Black, Fischer. 1972. "Capital Market Equilib-
rium with Restricted Borrowing."]ournal of Busi-

haS. 45:3 r pp. 444-54.
Black, Fischer, Michael C. JeJtseu and Myron

Scholes. 1972. "The Capital Asset Pricing Model:

Some Empirical Tests," in .Studies in _ Theory of

CapitaIMark_. Michael C.Jemen, ed. NewYork:

Praeger, pp. 79-121.
Blume, Marshall. 1970. "Portfolio Theory: A

Step Towards iu Practical Application."/_/o[
Bu_in_s. 4S:2, pp. 152-74.

Blume, Marshall and Irwin Friend. 1973. "A

Hew Look at the Capital Asset Pricing Model."
Journal of Hnanc¢ 28:1, pp. 19-33.

Campbell, John Y. and RobertJ. Shiller. 1989.

"The Dividend-Prlce Rado and Expectations of
Future Dividends and Dhcount Factors." Reo/e_

of FmancL, d StudieL 1:8, pp. ]95-228.

Capaul, Carlo, Ian Rowley and William F.
Sharpe. 1993. "International Value and Growth

Stock Returns." _Rnancial Analyst_ JournaL

January/February, 49, pp. 27-36.
Carhart, Mark M. ]997. "On Persistence in

Mutual Fund Performance." Journal o[Hnanct.

52:], pp. 57-82.

Chan, Louis K.C, Yasushl Haman and Josef
Lakonishok. 1991. "Fundamentals and Stuck Re-

turns in Japan." Journal of p'man_ 46:5,
pp. 1739-789.

DeBondt, Werner F. M. and Richard H. Tha-
ler. 1987. "Further Evidence on Investor Over-

reaction and Stock Market 8easonality." Journal

of Finance 42:3, pp. 557-81.

Dechow_ Patricla M., Amy P. Hutton and Rich-
ard G. Sloan. 1999. "An Empirical Assessment of

the Residual Income Valuation Model." Journal

o[ar.c_n_ and Econumlr_.26:1, pp. ]....34.
Douglas, George W. 1968. Risk in Ore Equity

Markets: An Empirlcal Appmisal of Market E_ciency.

AJxn Arbor, Michigan: University Microfilms,
Inc.

Elton,Edwin J.,MartlnJ. Graber, SanjlvDas

and Matt Hlavka. 1993. "Efficiency with Costly

Information: A Reinterpretation of Evidence

from Managed Portfolios." _ of Finanffal
Studies. 6:1, pp. 1-22.

Fama, Eugene F. ]970. "Efficient Capital Mar-
kets: A Review of Theory and Empirical Work."

Journal of Finan_ 25:2,pp. 385-417.

Fama, Eugene F. 1996. "Muldfactor Portfolio

Efficiency and Multifactor Asset Pricing."/mtrna/
of Hnmtda! and .(._tantitalive Anal_i_ 51:4,
pp. 441-65.

Yama_ Eugene F. and Kenneth 11. French.
1992. '_he Cross-Section of Expected Stock Re-

turns." Journal of F'rnanc_ 47:2, pp. 427-65.
Famaj Eugene F. and Kenneth IL French.

1993. "common Risk Factors in the Returns on

Stocks and Bonds." [ourna/o[FintmdalEconomics.

33:1, pp. 3--56.

Fama_ Eugene F. and Kenneth R. French.
1995. "Size and Book-to-Market Factors in Earn-

ings and Returns." Journal of Fmanct. 50:1,
pp. ]31-55.

Fama_ Eugene F. and Kenneth IL French.

]996. "Multifactor Explanations of Asset Pridng
Anomalies."JouTnal o[PJnancL 51:1, pp. 55-84.

Fama, Eugene F. and Kenneth IL French.
1997. "Industry Costs of Equity." Journal efHnan-

cialEconomics. 43:2 pp. 153-93.

Famaj Eugene F. and Kenneth 11. French.
1998. "Value Versus Growth: The International

Evidence."f0urna/of Finance 53:6. pp. 1975--999.
Fama, Eugene F. and James D. MacBeth. 1973.

"Risk, Return, and Equilibrium: Empirical

Tests." Journal of Political Ecommrf. 81:3,
pp. 607-56.

Frankel, Richard and Charles M.C. Lee. 1998.

"Accounting Valuation, Market Expectation,

and Cross-Sectional Stock Returns. _ Joun_ of

Ar_ounting and Economics. 25:3 pp. 283-319.
Frlend, Irwin and Marshall Binme. 1970.

"Measurement of Portfolio Performance under

Uncertainty." Amsr_an Economic Ratiew. 6_.4,
pp. 607-56.

Gibbons, Michael R. 1982. "Multivariate Tests

of Hna_lcial ModeLs: A New Approach." ]_/

o[FmaneialEamomics. 10:1 r pp. 3-27.
Gibbonsj Michael R.mStephen A. Ross and Jay

Shanken. 1989. "A Test of the Efficiency of a

Given Portfolio. _ Ewnometr/r.o. 57".5, pp. ]121-
152.

Haugen, Robert. 1995. The New JRnan_" The

Exhibit No.
Schedule PMA-19
Page 21 of 22

The CaPital Asset Fricing Model: 77tcory and Evidence 45

References

Ball, Ray. 1978. Anomalies in Relationships
Benveen Securities'ields and Yieldgurrogatcs."

mel s RnencielErsnsuiu. 6t2, . 105-26.
Benz, RolE W. 1981. The Relationship Be-

tween Return and Market Value of Common
Stocks, swnel Rrumciel Ecsnunhx 9i I

Etz. 5-18.
Basu, Seajay. 1977. 'Investment Performance

of Common Stocks in Rrdation to Their Price-
Earnings Ratios: A Test of the Ef6rient Market
Hypothesis."Journal ofRnenrc 12oh pp. 129-56.

Bhaudmi, Laxmi CbaniL 1988. "Debt/Equity
Ratio snd Expected Common Stock Rcturnc
Empirical Evidence." Journal of Rnenrr. 4R2,
pp. 50'I-28.

Black, Hscher. 19'l2. "Capital Market Equilih-

Black, Hscber, Michael C. Jensen aud Myroa
Scholes. 1972. fhe Capital Asset Pridng ModeL
Some Empirical Tests," in StutScr in thr yluuy of
Capita!Markets. Michad C.Jensen, ed. New York:
Praeger, pp. 79-1 21.

Slums, MarshalL 1970. "Portfolio Theory: A
Step Towards its Pncticsl Applitadon."~camel s
Suriaur. 45:2 . 152-74.

Blamer MarsbaB and Irwin Frieed. 1975. "A

New Look at the Capital Asset Pricing ModeL"

Journo! sfFinencr. 28:I, pp. 19-55.
CampbeB,John Y. and Robert). SblBer. 1989.

"The Dividend-Price Rsuo and Expectsrions of
Future Dividends and Discount Factors" Ruirw
s Rnesciel Studiu. I:5 195-228

Cepaul, Carlo, lan Rowley and Wtl8am F.
Sbsrpe. 1995. "International Value and Growth
Stock Returns." Rnensiei Analysis Jvamet
January/February, 49, pp. 27-56.

Cerhsrt, Mark M. 1997. On Persistence in

~Z.. 571

Chan, Lords ILC., Yssushi Hsmeo aed Josef
Lskonisbok. 1991. 'Fundamentals and Stock Re-
tums in Japan. Journo! of pmenrc 46:5,
pp. 1759-789.

DeBondt, Warner F. M. aod Richard H. Tba-
ler. 19S'I, Further Evidence on Invmtor Over-
reaction and Stock Market Seasonality. Jsmiial
ofRnencc 42:5, pp. 557-81.

Dechow, Patricia M., Amy P. Hutton end Rich-
ard G. Slosn. 1999. "An Empirical Asseument of
the Residual Income Valuation ModeL" ~mal
s Accsu 'nd Enmmucr. 26:I . 1-84.

Douglas, George W. 1968. IKrh in thc Efuity
Merhirri An EmPirical APPrsiisl ofMerha Efftcira zy.

Aun Arbor, Michigan: University Micro51ms,
Inc.

Elton, Edwin J., Mardn J. Graber, gangs Das
aod Matt Hlsvka. 1995. "Kfliciency with Costly
Infounauoni A Reinterpretation of Evidence
from Managed Portfolios." ftcuicu of Pmencief
Stsdiu. 6ii, pp. 1-22.

Ferns, Eugeee R 1970. "Efficient Capita! Mar-
kets: A Review of Theoty and Kmpiriud Work"
Juirnsl sfRneacc 25:2, pp. 585-417.

Fame, Eugene R 1996. "Muldfactor Portfolio
KISciency and Multifsctor Asser Pricing."~ottmal
s Rnanrial end ntitotivs Anal is. 51'4
Hr. 441-65.

Fame, Eugene F. and Kenneth IL French.
1992. 'The Crossdecdon of Expecmd Stock Re-
turns." Jssrnei ofiqnencc 47:2. pp. 427-65.

Fame, Eugeae F. and Kenneth R. French.
1995. "Common Risk Facton in thc Returns on
Stocks and Bonds. uunal s RnenrieiErsnusiu.

. s-a.
Feme, Eugene F. and Kenneth R. Freocb.

1995. "Size and Book-toivtarkct Fecton in Eam-
ings and Returns." Jourrul of Fincruc 50:I,
pp. 181-55.

Ferns, Eugene F. and Kenneth R. French.
1996. "M uldfactor Expienadons of Asset Pnring
Anomaliei." euruel s Rnears 51:I . 55-84.

Fame, Eugene F. and Kenneth IL French.
1997. "Industry Costs of Kquhy."Journal sfRaan-
riel Ecsnesu'rr. 45:2 pp. 155-95.

Fame, Eugene R and Kenneth R. Fruicb.
1998. "Vslu«Versus Growth: Thc International
Evidence." swaoi s Rnsnrc 55i6, . 1975-999.

Fame, Eugene F. sndJames D. MscBeds 1975.
Risk, Return, and Kquilihriuin: Empirical

Tests." eumsl s Political Ers . 81t5
pp. 607-56.

Frsnkel, Richard and Charles M.C. Lee. 1998.
"Accounting Valuation, Market Expectation,
snd Crossdecdonal Stock Returns." Jsunusl of
Accsundng and Ecuuaniu. 25i5 pp. 285-519.

Friend, Irwin and ManbaB Blume. 1970.
qvfessuremcnt of Portfolio Performance under
Uncertainty.'urricen Eumeuic Rndzu. 60:4,
pp. 607-56.

Gibbonb knchaeI R. 1982. "Multivariate Tests
of Financial Models: A New Approach.'sama(
o Financialgumeuirc 10:I . 5-27.

Gibbous, Michael R„Stephen A. Ross andJay
Sbsnkcn. 1989. "A Test of the Kihcicncy of a
Given Portfolio."~ 57B, pp. 1121-
152.

Haugen, Robert. 1995. Thr Nrw Rnsarc The



Exhibit No.
Schedule PMA-19
Page 22 of 22

46 Journal of F_zonomic Perspectives

Case against Efficient Markets. Eng]ewood Cliffs,
N.J.: Prentice Hall.

Jegadeash, Naraslmhan and Sheridan Til_nnan.

1993. "Returns to Buying Winners and Selling
Losers: Implications /'or Stock Market F_Xfi-

dency.'fom-na/ofRnanc_ 48:1, pp. 65-91.
Jensen, Michael C. 1988. "The Performance of

Mutual Funds in the Period 1945-1964.'foumal
of F'man_ 23:2, pp. 389-416.

Kothari, S. P., Jay Shanken and Richard G.
SIoan. 1995. "Another Look at the Cross-Section

of Expected Stock Returns." Journal of Finance.
50:1, pp. 185-224.

Lakonishok, Josef and Alan C. Shapiro. 1986.
Systemaitc Risk, Total Risk, and Size as Determi-

nants of Stock Market Returns."./ournal o[Bank-

ing andHnanc¢ 10:1, pp. 115--32.
Lakonlsholq Josef, Andret Sldeifer and Rob-

err W. Vislmy. 1994. =Contrarian Investment,
Extrapolation, and Risk."Joumal of Finan_. 49:5,
pp. 1541-578.

Lintner, John. 1965. =The Valuation of Risk
Assets and the Selection of Risky Investments in

Stock Portfolios and Capital Budgets."
Economics and Stat_/c.t 47:1, pp. 13--37.

Loughran, Tan and Jay. IL Ritter. 1995. "The

New Issues PL_zz]e." Journal of Fman_. 50:1,
pp. 23-51.

Markowitz, Harry. 1959. "Portfolio Selection."
Journal of_nan_ 7:1, pp. 77-99.

Markowltz, Harry. 1959. Portfolio Sol, lion: Effi-
cient Dimrsifieatio.n of lnv_tnumtt Cowles Founda-

tion Monograph No. 16. NewYork:John Wiley &
Sons, Inc.

Morton, Robert C. 1973. "An lntertemporal
Capital Asset Pricing Model." Economttrlca. 41:5,
pp. 867-87.

Miller, Morton and Myron Scholes. 1972.
"Rates of Return in Relation to Risk: A Reexam-

ination of Some Recent Findings°" in Studies in

the Theory of Capital Markets. Michael C. Jonson,
ed. New York: Praeger, pp. 47-78.

Mitchell, Mark L. and Erik Stafford. 2000.

"Managerial Decisions and Long-Term Stock

Price Performance." [ourna/ o[ Bus/n_s. 73:3 r
pp. 287-329.

Pastor, Lubos and Robert F. Stambaugh.
1999. "Costs of Equity Capital and Model Mh-
pricing." Journal o[F/nan_ 64:1_ pp. 67-121.

Plob'o01d, Joseph D. 2000. "Value Investing:
The Use of Historical Financial Statement Infor-

marion to Separate Winners from Losers." Jour-

nal of Accounting R_earch. 38".Supplement,
pp. 1-51.

Relnganum, Marc R. 1981. "A New Empirical
Perspective on the CAPM." Journal of Financial

and _uantltatlue Ana_fi.t 16:4, pp. 459-62.
Roll, Richard. 1977. =A Critique of the Asset

Pricing Theory's Tests' Part I: On Past and Po-

tentlal Testabl]ity of the Theory." fourna/ofF/-
nandal E_no_ 4:2 r pp. 129-76.

Rosenberg, Barr, Kenneth Reid and Ronald
Lanstein. 1985. "Persuasive Evidence of Market

Inefficiency." Journal of Portfolio Manag_.nL
Spring, 11, pp. 9-]7.

Ross, Stephen A. 1976. "The Arbitrage Theory
of Capital Asset Pricing.'.[ournal o[Economir The-
oft. 13:5, vv. 541-60.

Sharpe, W'dliam F. 1964. "Capital Asset Prices:

A Theory of Market Equilibrium under Condi-

tions of Risk." Journal ol'Finance. 19:3, pp. 4£5-
42.

Stambaugh, Robert F. 1982. "On The Exclu-
sion of Assets from Tests of the Two-Parameter

Model: A Sensitivity Analysis." Tournal of Hnancial
E_nomics. 10:3, pp. 237-68.

Star/man, Dennis. 1980. "Book Values and

Stock Returns." The Chicago MBA: A Journal of

SelectedPapers. 4, pp. 25-45.

Stein, Jeremy. 1998. "Rational Capital Budget-
ing in an Irrational World." Journal of Business.
69:4, pp. 429-55.

Tobin, James. 1958. "Liquidity Preference as

Behavior Towm-d Risk." R_iew of Economic Stud-
io. 25:2, pp. 65-86.

Vnolteenaho, Tuomo. 2002. "What Drives

Firm Level Stock Returns?" Tournal of Rnanc¢
57:1t pp. £S3-64.

Exhibit No.
Schedule PMA-1 9
Page 22 oi 22

4t6 Journal ofEconomic PersPccfiucr

Ccrc against EJBcbnt Markets. Englewood Clilb,
NJx Prentice Hall.

Jegadecsh, Narashnhm and Sheridan Titman.
1995. "Returns to Buying Winners and Selling
Losers: Implicauons for Stock Market Efli-
dcncy." Journal ejHrmncc 4ikl, pp. 65-91.

Jensee, bflchael C. 1968. Ihe Performance of
Mutual Funds in rhe Period 1945-1964." Jsunuil
ojpmcacc 2122, pp. 589-416.

Kodasri, S. P., Jay Sbankcn and Richard G.
Sloau. 1995. Another Look at th» Crossflection
of Expected Stack Returns." Journal ojHnearc.
50: I, pp. 185-224.

Iakouichok,Josef aud Alan C. Shapiro. 1986.
Systcmaitc Risk, Total Risk. and Sire as Determi-

k
in cnd Hnmtm 10:I . 115-52.

Lakonlsholi, Josef, Andrei Shleifer aad Rob-
ert W. Vishny. 1994. "Contrarian Investment,
Extrapolation, and Risk" Journal ejHxcna. 49i5,
pp. 1541-578.

Ltntner, John. 1965. "The Vahiation of Risk
Assets and the Sale«rion of Risky Invesunems iu
Stock PortfoBos snd Capital Budgets." ~Rsuhw e
Eumcmia ead Statistics 4'I:I . 15-57

Loughran, Tim and Jcy. R. Ritter. 1995. "The
New Isuics Ptuxie." Journal ej Frueaa. 50:I,
pp. 25-51.

Maikowitx, Hany. 1952. "Portfolio Srdection."
Jemxcl sjHacnrc 7;I, pp. 77-99.

Markoxdtx, Hairy. 1959. Pertjsiis Srhciicai Ejti-
sicai Divrrrijuetisa ojfnvmtmmtr. Cowles Founda-
tion Monograph No. 16. New York:John Wiley fc
Sons, Inc.

Marten, Robert C. 1975. An Intcrtemporal
Capital Ascet Pricing Model." Essacxuirica 41;5,
pp. 867-87.

Miller, Merton and Myron Seholes. 1972.
"Rates of Return in Relation to Risk: A Reexam-
ination of Som«Recent Findings," in Studier in
tkr Tkrsry ej CePitci Mmkds. Michael G Jensen,
ed. New York Prseger, pp. 47-78.

MitcheB, Mark I- and Erik Stafford. 2000.
"Managerial Decisions and Long-Term Stock

Price Performance."
rr. 2

Pmtor, Lubos aod Robert F. Stambaugh.
1999. "Costs of Equity Gtpttal and Model Mh-
pricing." surual e Iqnoncc 54:I . 67-121

Piotrosld, Joseph D. 2000. 'Value Invcstingi
The Use of Historical Finandal Statement Infor-
madon to Separate Winners from Losea." Jour-
no! sj hasuutiaf Ramrrk SSSupplement,
pp. 1-51.

Relnganmu. Merc R. 1981. "A New Empirical
Pcrspecuve on dic CAPM." Journal sjFmeucief
end Quaatirctiru Aaatyrix 16:4. pp. 489-62.

Rog, Richard. 197K "A Critique of the Asset
Pricing Theory's Tests'art h On Past aud Po-

aencial Eumsmia. 4i2 . 129-76.
Rosenberg, Barr, Kenneth Raid aud Ronald

Luuneln. 1985. "Persuasive Evidence of Market
IuefBctency," Jsuwuil cj Pvrtjogs Mcacgsmrxt.
Spring, 11, pp. 9-17.

Ross, Stephen A. 1976. "The Arbitrage Theoty

Sharps, Wilgam F. 1964. "Capital Asset Prices:
A Theory of Market Equilibrium under Condi-
tions of Rhk" jsuniel sjHtacncr. 19:5, pp. 425-
42.

Stsmbaugh, Robert F. 1982. "On The Exclu-
sion of Assets from Tests of thc Two.parameter

'""pv
Ersaemia. 10ig . 257-68.

Stattman, Dennis. 1980. "Book Values aod
Stock Returns." T/ir Cliicego MBAi A Jeuiacl sj
Ssbrtni PaPsrr. 4, pp. 25-45.

Stem, jeremy. 1996. "Rational Capital Budget.-'s' '

I~
~9:\ . 429

Toblo, James. 1958. "Liquidity Pr«fcrence as
Behavior Toward Risk Rcvuw ojEconomic Stud-
ier. 25:2, pp. 65-86.

Vnolteenaho, Tuomo. 2002. "What Drives

5~Id



Exhibit No.
Schedule PMA-20
Page 1 of 6

R.E.V .I.E .W

ComparableEarnings:
NewLifeforanOldPrecept

by

FrankJ. Hanley
PaulineM. Ahem

Reprinted from the American Gas Association's Financial Quarterly Review

Summer 1994 edition, Arlington, Va.

Exhlbil No.
Schedule PMA-20
Page lore

~ ~ ~ ~ ~

Comparable Earnings:
New Lite for an Old Precept

by

Frank J. Hanley

Pauline M. Ahern

Reprinted from the American Gss Association's Financier Ousrrerly Review
Summer 1994 edition, Arlington, Va.



ExhibitNo.
SchedulePMA-20
Page2 of6

ComparableEarnings:NewLife for an OldPrecept

ccelerating deregulation has
greatly increased the invest-
meat Hsk oJ nanlral gat tttili-

ties. As a result, tire mahors believe

it more appropriate than ever to
employ the comparable earnings
model We believe our application oJ
the model overcomes the greatest
traditional objection to it _ lack oJ
comparability of the selected non-
utility prox)., firms. Our illustration
focuses on a target gas pipeline com-
pany with a beta of 0.96 -- almost
equal to the market's beta oJ 1.00

Introduction

The comparableearningsmodelused
todeterminea common equitycostrate

isdeeplyrootedinthestandardof"cor-
respondingrisk"enunciatedintheland-

mark Bluefieldand Hope decisionsof

the U.S.Supreme Coun.t With such

solidgroundinginthefoundationsofrate

ofreturnregulation,comparableearnings
shouldbeacceptednsaprincipalmodel,

alongwiththecurrentlypopularmarket-

based models,providedthatitsmost

common criticism,non-comparabilityof

theproxycompanies,isovercome.
Our comparable earnings model

overcomesthenon-comparabilityissue

of the non-utility firms selected as a
proxy for the target utility, in this exam-

pie, a gas pipeline company. We should
note that in the absence of common

stock prices for the target utility (as with
n wholly.owned subsidiary), it is appro-
priate to use the average of a proxy
group of similar risk gas pipeline cam-
panicswhosecommonstocks areactive-
ly waded.As we will demonstrate,our
selection process results in a group of
domestic,non-utility firms that is com-
parablein total risk, the sum of business
and financial risk, which reflects both

non-diversJfiable systematic, or mmket,
risk as well as diversifiable unsystemat-
ic, or firm-specific, risk.

Frank J.Hanley is president of AUS Consultants -- Utility Services

Group. He has testified hz several hmtdred rate proceedings on the sub-

ject o/ cost of capital before the Federal Energy Regulatory Commis-

sion and 27 state regulatory commissions.. Before joining AUS hr 1971,

he was an assistant treasurer of a mmlber of operathtg companies in

the American Water Works System, as well as a financial plamting offi-

cer with the Philadelphia National Bank- He is a Certified Rate oJ

Return Analyst.

Pauline M. Ahem is a senior financial analyst with AUS Consultants

Utility Services Gro,p. Site has participated in many cost-of-capital

studies. A former employee of the U.S. Department o:I the Treasury and

the Federal Reserve Bank o/ Bo.ston, she hold_ an MBA degree from

Rutgers University and is a Certified Rate of Return Analyst.

Embedded in the

Landmark Decisions

As stated in Bluefield in 1922: "A
public utility is entitled to such rates as
will permit it to earn a return .. on
investments in other business undertak-

ings which are attended by correspond-
ing risks and uncertainties ..."

In addition, the court stated in Hope
in 1944: "By that standard the return to
the equity owner should be commensu-
rate with returns on investments in other

enterprises having corresponding risks"
Thus, the "corresponding risk" pre-

cept of Biuefield and Hope predates the

use of suchmarket-basedcost-of-equity
models asthe DiscountedCash Flow

(DCF) and Capital Asset Pricing

(CAPM), which were developedlater
and are currentlypopular inrate-

base/rate-of-returnregulationConse-

quently,thecomparableearningsmodel
hasa longerregulatoryandjudicialhis-

tory.However, ithas far greater rele-
vance now than ever before in its hist-

ory because significant deregulation has
substantially increased natural gas utili-
ties' investment risk to a level similar to

that of non-utility firms. As a result, it is
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A
ccelerating deregulation has

greatly increased tire invest-
ment risk of natural gas irtili-

ries As a result, tire ainhors believe
it more appropriate than ever to
eniploy the compoiable earnings
niodel We believe our application of
the model overcoines the greaiesr
iradirional obf ecrion ro it — lack of
coinparabiliry of itic selemed non-
utilirv prosy jinns. Our illustration
focurer on a target gur pipeline coin-
pany taith a beta of 0 96 — ahnost
equol to the market 's beta of I.N)

Introduction

The comparable earnings madel used
to determine a common equity cost rate
is dccply rooted in the standard of "cor-
responding risk" enunciated in the land-
mark Btnafiatd and Hope decisions of
the V.S. Supreme Court i With such
solid grounding in the foundations of tate
of return rcgulauon, comparable earnings
should bc accepted as a princ(pal model,
along with the currently popular market-
based models, provided that its most
common aidicism. nonwomparabiuty of
the proxy companies, is overcome.

Our comparable earnings model
overcomes the non-comparability issue
of the non-utility fiona selected as a
proxy for the targei utility, in this exam-
ple, a gas pipeline company. We should
note that in the nbscnce of common
srock prices for the target utility (as with
n wholly-owned subsidiary), it is appro-
priate to use the average of a proxy
group of similar risk gas pipeline com-
panies whose common stocks me acuve-
ly uaded As we will demonstrate, our
selection process results in a group of
domesuc, non-uulity firms dmt is com-
parable in total risk, the sum of business
and financial risk, which reflects both
non-diversieiable systematic. or mwket,
risk as well as divcrsifiable unsystemat-
ic, or firm-specific, risk

Embedded in the
Landmark Decisions

As stated in Bhiefintd in l922: nA
public uulity is cntitl«d to such rates as
will permit it to cern a return, on
invesunents in other business undertak-
ings which are auended by correspond-
ing r(sks and uncenninties ..."

ln addition, the coun stated in Hope
in l 944: "By that siandard the rerum to
the equity owner should be commensu-
rate with returns an investments in other
enterprises having corresponding risks"

Thus, the "concsponding risk" prc-

capt of Btuefiald and Hope predates the
use of such market-based cosH&f-equity
models as thc Discounted Cash Flow
(DCF) nnd Capitnl Asset Pricing
(CAPM), which were developed later
and are currently popular in rate-
base/rate-of-ieturn regulation Conse-
quently, the comparable earnings model
has a longer regulatory and judicial his-
tory. However. it has far greater rele-
vance now than ever before in its hist-
ory because significant deregulation has
substanually increased natural gas utili-
ties'nvestment risk to a level similar to
that of non-uulity firms As a result, it is

Frank J. Hanley is president of AUS Consultants — Utiliry Services
Grorip. He has testified in several Inindred rate proceedings on the sub-

ject of cost of capital before the Federal Energy Regulatory Cominis-
sioir and 27 state regulatory connnissions. Before joining AUS in I97I,
he was an assistant treasurer of a number of operating companies in
the Airierican Woter Works Systein, as well as a financial planning off-
ice with the Philadelplria Nationa/ Bank. He is a Ceitified Rare of
Returtt Analyst.
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more important than ever to look to

similar-risk non-utility firms for insight

into common equity cost rate, especially
in view of the deficiencies inherent in

the currently popular market-based cost

of common equity models, particularly

the DCF model

Despite the fact that the landmark
decisions are still regarded as having set

the standards for determining a fair rate

of return, the comparable earnings

model has experienced decreased usage

by expert wimesses, as well as less reg-

ulatory acceptance over the years We

believe the decline in the popularity of

the comparable earnings model, in large
measure, is attributable to the difficulty

of selecting non-utility proxy firms that

regulators will accept as comparable to
the target utility. Regulatory acceptance

is difficult to gain when the selection

process is arbitrary. Out' application of

the model is objective and consistent

with fundamental financial tenets.

Principles of
Comparable Earnings

Regulation is a substitute for the

competition of the marketplace More-

over, regulated public utilities compete

in the capital markets with all firms,

including unregulated non-utilities. The

comparable earnings model is based

upon the opportunity cost principle; i.e,
that the true cost of an investment is the

return that could have been earned on

the next best available alternative

investment of similar risk Conse-

quently, the comparable earnings model

is consistent with regulatory and finan-

cial principles, as it is a surrogate for

the competition of the marketplace, and

investors seek the greatest available rate

of return for bearing similar risk.

The selection of comparable firms is
the most difficult step in applying the
compmable earnings model, as noted by

Phillips 2 as well as by Bonbright,
Danielsen and Kamerschen 3 The selec-

tion of non-utility proxy firms should
result in a sufficiently broad-based

group in order to minimize the effect of

company-specific aberrations. How-

ever, if the selection process is arbi-

trary, it likely would result in a proxy

group that is too broad-based, such as

the Standard & Poor's 500 Composite

Index or the Value Line Industrial Com-

posite. The use of such groups would

require subjective adjustments to the

comparable earnings results to reflect
Hsk differences between the group(s)

and the target utility, a gas pipeline

company in this example

Authors' Selection Criteria

We base the selection of comparable

non-utility firms on market-based,

objective, quantitative measures of risk

resulting from market prices that sub-
sume investors' assessments of all ele-

ments of risk. Thus, our approach is

based upon the principle of risk and

return; namely, that firms of compma-

hie risk should be expected to earn com-

pmable returns. It is also consistent with

the "corresponding risk" standard estab-
lished in Bluefield and Hope We mea-

sure total investment risk as the sum o|

non-diversifiable systematic and diver-

sifiable unsystematic risk We use the

unadjusted beta as a measure of system-
atic risk and the standard error of the

estimate (residual standard char) as a

measure of unsystematic risk. Both the

unadjusted beta and the residual stan-

dard error axe derived from a regression

of the target utility's security returns
relative to the market's returns, which

takes the general form:

= a I + b i t,_ + eitrt,

where:

r_

e/f

oi

b,

= tth observation of the ith

utility's rate of retum
= nh observation of the

market's rate of return

= tth random error term

= constant least-squares

regression coefficient

= least-squares regression

slope coefficient, the

unadjusted beta.

As shown by Francis? the total vari-

ation or risk of a firm's return, Var (ri),
comes from two sources:

Vat, (rl)= total risk of ith asset

= vat(a, + bfm + e)

substituting (a t + bfm + e)

forri
= var(bir,,) +var (e) since

var(a_)= 0
= b?var(r,.)+ ear(e)

since var(bf.)= b_

var(r.)
= systematic +

unsystematic risk
Francis s also notes: "The term

O2(rllrm) is called the residiml variance

around tile regrerslon line in statistical

terms or unsystematic risk in capital

market theory language. (_2 (rt[rm) = ...

= var (el. The residual variance is the

squared standard error in regression lan-

guage, a measure of unsystematic risk."
Application of these criteria results in a

group of non-utility firms whose aver-

age total investment risk is indeed com-

parable to that of the target gas pipeline.

As a measure of systematic risk, we

use the Value Line unadjusted beta. Beta
measures the extent to which market-

wide or macro-economic events affect a

firm's stock price We use the unad-
justed beta of the target utility as a start-

ing point because it results from the
regression of the target utility's security
returns relative to the market's returns.

Thus, the resulting standard deviation of

beta relates to the unadjusted beta We
use the standard deviation of the unad-

justed beta to determine the range
around it as the selection criterion based

on systematic risk.
We use the residual standard error of

the regression as a measure of unsys-
tematic risk. The residual standard error

reflects the extent to which events spe-

cific to the firm's operations affect a

firm's stock price Thus, it is a measure

of diversifiable, unsystematic, firm-

specific risk.

An Illustration
of Authors' Approach

Step One: We begin our approach

by establishing the selection criteria as a

range of both unadjusted beta and resid-

ual standard error of the target gas
continued on page 6
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more important than ever to look to
similar-risk non-uulity firms for insight
into common equity cost rate, especially
in view of the deficiencies inherent in
the cwrcndy papular market-based cost
of common equity models. panicularly
the DCF model

Despite thc fact that the landmnrk
decisions are still regarded as having set
thc standards for determining a fair rate
of return, th» compaiable earnings
model has experienced decreased usage
by expen witnesses, as well as less reg-
ulatory acceptance over the years We
believe the decline in the popularity of
the comparable earnings model, in large
measure, is attributablc io thc difficulty
of selecting non-utility proxy firms that
regulators will accept as comparable to
the target uuliiy. Regulatoiy acceptance
is difficult to gain when the selection
process is arbitrary. Our application of
the model is objecuve and consistent
with fundamental financial tenets.

Principles of
Comparable Earnings

Regulation is a substitute for the
competition of the marketplace More-
over. rrgulated public utilitics compete
in thc capital markets with all firms,
including unregulated non-utiliiies. The
comparable earnings model is based
upon the oppottunity cosi principle; i*,
that the true cost of an invesunent is the
return that could have been enrned on
the next best available alternative
investment of similar risk Conse-
quent)y, the comparable camings model
is consistent with regulatory and finan-
cial principles, as it is a surrogate. for
the competition of the marketplace, and
investors seek the greatest available rate
of return for bearing similar risk.

The selecuon of compamblc firms is
the most difficuh step in applying the
comps(nb(e earnings model. as noted by
Phillips-"as well as by Bonbright,
Danielsen and Kameischen s The selec-
tion of non-utility proxy firms should
result in a sufficiently broad-based
group in order to minimize the eiTect of
company-specific aberrations How-

ever, if thc selection process is arbi-
trary. it likely would result in a proxy
group that is too broad-based, such as
the Standard rt Poor's 500 Composite
index or the Value Linc lndusuial Com-

posite The use of such groups wou)d
require subjective adjustments to the
comparable «arnings results to reAect
risk differences between the group(s)
and the target utility, a gas pipeline
company in this example

Authors'election Criteria

We base the selection of comparable
non-utility firms on market-based,
objective, quantitauve measures of risk
resulting from market prices that sub-
sume investors'ssessments of all ele-
ments oi risk. Thus, our approach is
based upon the principle of risk and
return; namely, ihat firms of compara-
ble risk shouM be expected to earn com-
pmable retmns. ) t is also consistent with
the "corresponding risk" standard estab-
lished in Bhnjicid and Hope We mea-
sure total investment risk as the sum of
non-diversifiable systematic and diver-
sifiable unsystematic risk We use the
unadjusted beta as a measure of system-
atic risk and the standard etror of the
estimate (residual standard enor) as a

measure of unsystemaric risk. Both the
unadjusted beta and thc residual stan-
dard error are derived from a regression
of the target utility's security returns
(elative to the market's returns, which
iakes the general form:

rh = ai+ b, iw+ ea
where:

= nh observation of the ith
utility's mte of re(am

rw = nh observsiion of the
market's rate of return

cs = nh random error term
n, = constant least-squares

regression coefecient
b, least-squares regression

slope cocAicient, the
unadjusted beta.

As shown by Francisri the total vari-
ation or risk of a firm's return, Var (r;),
comes from two sources:

Var (r,)= total risk of ith asset

= var(a, + b,r + e)
substituting (n, + b,r„+ e)
for r;

vst(b;r ) + var (e) since
vaf(ai) c 0

= bP vtu(ru) t var (e)
since varib;r ) = bz
var(r )

& syslcillatlc +
unsystemauc risk

Francis( also notes: "The term
G (rile is called the residual variance
around the regrersioii line in smdsdca)
terms or Rnryiieniaiie riSk in capital
market theory language. (y (r,lr ) =,,
= var (c). The residua) variance is the
squnred standard error in regression lan-
guage. a measure of unsystematic risk."
Application of these criteria rcsuhs in a
group of non-utility firms whose aver-
age total investment risk is indeed com-
parable to that of the target gas pipclinc.

As a measure of systematic risk, we
use thc Va)ue Line unadjusted bets, Beta
measures the extent to which market-
wide or macro-economic events affect a
firm's stock price We use ihe unad-
justed beta of the target utility as s start-
ing point because it results from the
regression of the target uulity's security
returns relative to the market's returns
Thus, the resuhing standard deviation of
beta relates to the unadjusted beta We
use the standard deviauon of the unad-
justed beta to determine the range
around it as thc selection criterion based
an systematic risk.

We use the residual standard error of
the regression as a measure of unsys-
tematic risk The residua) standard error
reflec(s the extent to which evenis spe-
cific to thc firm's operations affect a
firm's stock price Thus, it is a measure
of divcrsifisble, unsystematic, firm-
spccific risk.

An illustration
of Authors'pproach

S(ep One: Wc begin our approach
by establishing the selection criteria as a
range of both unadjusted beta and resid-
ual standard error of the target gas

continued on page 6
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pipeline company.
As shown in table i, our target gas

pipeline company has a Value Line
unadjusted beta of 0.90, whose standard
deviation is 0 1250. The selection crite-

rion range of unadjusted beta is the
unadjusted beta plus (+) and minus (-)

three of its standard deviations. By
using three standard deviations, 99.73
percent of the comparable unadjusted
betas is captured.

Three standard deviations of the tar-
get utility's unadjusted beta equals 0.38
(0.1250 x 3 = 0.3750, roundedto 0.38)
Consequently, the range of unadjusted
betas to be used as a selection erilerin is

0.52 - 1.28 (0.52 = 0 90 - 0.38) and
(1.28 =0.90+ 038).

Likewise, the selection criterion

range of residual standard error equals
the residual standard error plus (+) and

minus (-) three of its standard devia-
tions. The standard deviation of the
residual standard error is defined as:
c/2,_.

As also shown in table 1, the linger
gas pipeline company has a residual
standard error of 3.7867. According to
the above formula, the standard deviation
of the residual standard error would be
0 1664 (0.1664 --- 3.7867/4(259) =
3 7867/22.7596, where 259 = N, the
number of weekly price change obser-
vations over a period of five years).
Three standard deviations of the target
utility's residual standard error would
be 0.4992 (0.1664 x 3 = .4992). Conse-
quently, the range of residual standard
errors to be used as a selection criterion
is 3.2875 - 4.2859 (3.2875 = 3.7867 -
0.4992) and (4.2859 = 3 7867 +
0.4992)

ExhibitNo.
SchedulePMA-20
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Step Two: The step one criteria are
applied to Value Line's data base of
nearly 4,000 firms for which Value Line

derives unadjusted betas and residual

standard errors on a weekly basis All
firms with unadjusted betas and residual

standard errors within the criteria ranges
are then selected

Step Three: In the regulatory
ratemaking environment, authorized

common equity return rates are applied
to a book-value rate base Thus, the
earnings rates on book common equity,
or net worth, of competitive, non-utility
firms are highly relevant provided those
firms are indeed comparable in total
risk to the target gas pipeline. The use
of the return rates of other utilities has
no relevance because their allowed, and

hence subsequently achieved, earnings
rates ore dependent upon the regulatory
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pipeline company.
As shown in table I, our iarget gas

pipeline company has a Value Line
unadjusted bets of 0 90, whose standard
deviauon is 0 1250. The selecnon crite-
cion range of unadjusted beta is the
unadjusted beta plus (+) and minus (-)
three of its standard deviations By
using thrcc standard deviations, 99.73
percent of the comparable unadjusied
bates is captured

Three standard deviauons of thc uu-
gct utility's unadjusted beta equals 0.38
(0 1250 x 3 = 0.3750, rounded to 0 38)
Consequently, the range of unadjusted
betas to be used as a selection criteria is
0.52 - 1.28 (0.52 = 0 90 - 0.38) and
(1.28 = 0.90+ 038).

Likewise, the selection criterion
range of residual standard error equals
Ihe residual standard error plus (+) and

minus (-) thrcc of its standard devia-
tions. The standard deviation of Ihe
residual standard error is defined as:
fy/v zw.

As also shown in table 1, the tmget
gas pipeline company has a residual
standard «rror of 3.7867. According to
Ihe above formula, the standard dcviauon
of the residual siandard error would be
0 1664 (0.1664 3.7867/x/2(259) =
3 7867/22 7596, where 259 N, the
number of weekly pncc change obser-
vations over a period of five years).
Three standard deviations of the target
utility's residual standard error would
be 0 4992 (0 1664 x 3 a .4992). Conse-
quently, thc range of residual standard
errors to bc used as a selection criterion
is 3.2875 - 42859 (3.2875 = 3.7867-
0.4992) and (4.2859 = 3 7867 +
0 4992)

Step Two: Thc step one criteria are
applied to Value Line's dote base of
nearly 4,000 firms for which Value Line
derives unadjusted bates and residual
standard errors on a weekly basis All
firms with unadjusted bema and residual
standard errors within the critecia ranges
are then selected

Step Three: ln thc regulatory
ratcmaking environment, authorized
common equity return rates are applied
to a book-value rate base Thus. thc
earnings rates on book common equity,
or net worth, of compeuuvc, non-utility
firms are highly rclcvant provided those
firms are indeed comparable in total
risk Io the. target gas pipeline. Thc use
of the reium rates of other uulitics has
no relevance because their allowed, and
hence subsequently achieved, earnings
rates arc dependent upon thc regulatory
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process. Consequently, we believe all
utilities must be eliminated to ovoid ciP

cularity. Moreover, we believe non-
domestic firms must be eliminated

because their reporting methods differ

significantly from U.S. firms.

Step Four: We then eliminated
those firms for which Value Line does

not publish a "Ratings & Report" in
Value Line Investment Survey so that

the historical and projected returns on
net worth 6 are from a consistent source.
We use historical returns on net worth

for the most recent five years, as well as

those projected three to five years into
the future. We believe it is logical to

evaluate both historical and projected

return rates because it is reasonable to

assume that investors avail themselves

of both when they ore available from

widely disseminated information set-

vices, such as Value Line Inc. The use
of Value Line's return rates on net
worth understates the common equity

return rates for two tea.sons. First, pre-

ferred stock is included in net worth

Second, the net worth return rates are as

of the end of each period. Thus, the use

of average common equity return rates

would yield higher results.

Step Five: Median returns based on
the historical average three, four and

five years ending 1992 and projected
1996-1998 or 1997-1999 rates of return

on net worth are then determined as
shown in columns 4 through 7 of table

! The median is used due to the wide

variations and skewness in rates of

return on net worth for the non-utility

firms as evidenced by the frequency

distributions of those returns as shown
in illustration 1.

However, we show the average

unadjusted beta, 0.92, and residual stan-

dard error, 3.7705, for the proxy group
in columns 2 and 3 of table I because

their frequency distributions axe not sig-

nificantly skewed, as shown in illus-
tration 2.

Step Six: Our conclusion of a com-
conlinued mr 8

Financlnl(_uanerlyReview. Summer1994 •pare 7
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process. Consequently, we belicvc all
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signiCicantly fram U S, firms.
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parable earnings cost rate is based upon
the mid-point of the average of the

median three-, four- and five-year his-
torical rates of return on net worth of

121 percent as shown in column 5 and
the median projected 1996-1998/1997-
1999 rate of return on net worth of 15 5

percent as shown in column 7 of table !
As shown incolumn g,itis13 8 percent.

Summary

Our comparable earnings approach

demonstrates that it is possible to select

a proxy group of non-utility firms that is
comparable in total risk to a target util-

ity, In our example, the 13.8 pezcent

comparable earnings cost rate is very

conservative as it is an expected

achieved rate on book common equity

(a regulatory allowed rate should be

greater) and because it is based on end-

of-period net worth. A similar rate on

average net worth would be about 20 to
40 basis points higher (i e., 140 to 14.2

percent) and still understate the appro-

priate regulatory allowed rate of return
on book common equity.

Our selection criteria are based upon

measures of systematic end unsystemat-

ic Hsk, specifically unadjusted beta end

residual standard error. They provide

the basis for the objective selection of

comparable non-utility firms. Our selec-
tion criteria rely on changes in market

prices over approximately five years
We compare the aggregate total risk, or

the sum of systematic and unsystematic
risk, which reflects investors' aggregate
assessment of both business and finan-

cial risk. Thus, no adjustments ore nec-

essary to the proxy group results to

compensate for the differences in busi-
ness risk and financial risk, such as

accounting practices and debt/equity

ratios, Moreover, it is inappropriate to
attempt a comparison of the target utility

with any individual firm, or subset of

finns, in the proxy group because only
the average firm of the group is relevant.

Because the comparable earnings

model is finv.ly anchored in the "corre-

sponding risk" precept established in
the landmmk court decisions, it is wor-

thy of consideration as a principal

model for use in estimating the cost rate
of common equity capital of a regulated

utility. Our approach to the comparable

earnings model produces a proxy group

that is indeed comparable in total risk
because the selection process is objec-

tive and quantitative It therefore oyez-
comes criticism linked to arbitrary

selection processes.
All cost-of-common-equity models,

including the DCF and CAPM, are

fraught with deficiencies, usually stem-

ruing from the many necessary hut unre-

alistic assumptions that underlie them.
The effects of the deficiencies of indi-

vidual models can be mitigated by using

more than one model when estimating a

utillty's common equity cost rate
Therefore, when the non-comparability

issue is overcome, the comparable earn-

ings model deserves to receive the same

consideration as n primary model, as do

the currently popular market-based
models. •

tBluefieldWaterWor'l_ImproremenlCo.t,Pub.
Ii¢ServiceCommission.262U S 6?9(1922)and
Federal Power Commissiont. Hope Natural Gas
Co. 320 O S 519(1944)
2Charles F:Phillips Jr, ]'he Reeulation or Public
Utili,ie_: ThenrvandPractice. Public Utilities
Reports inc. 1988. p 379
3JamesC Bonbrlght.Albert L Danielseuand
David R Kamerschen.pl'incinlesof Public Udli-
_. 2nd edition. Public Utilities Reports
lac 1988, p 329
4JackClark Francis. lnve_lments: Analvsis and
MaeaeemenL 3rd edition. McGraw-Hill Book

Co. 1980, p 363.
aid. p.548.
6Returnsonnetworthmustbeusedwhen
relying on ValueLinedatabecausereturnson
book common equity for non-utilityrums are
not available fromValue Line

t
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parable earnings cost rate is based upon
tbc mid-point of the average of the
median three-, four- nnd five-year his-
torical rates of return on net worth of
12 I percent as shown in column 5 and
thc median projected l 996-1998/l997-
1999 rate of return on net worth of IS 5
percent as shown in column 7 of table I

As shown in column 8, it is )3 8 percent.
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auempt a comparison of thc target uu1ity
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THE COST OF CAPITAL-

A PRACTITIONER'S GUIDE

BY

DAVID C. PARCELL

PREPARED FOR THE SOCIETY OF UTILITY

AND REGULATORY FINANCIAL ANALYSTS

(SURFA)

2010 EDITION

Author's Note: This manual has been prepared as an educational reference

on cost of capital concepts. Its purpose is to describe a broad array of cost of

capital models and techniques. No cost of equity model or other concept is

recommended or emphasized, nor is any procedure for employing any model

recommended. Furthermore, no opinions or preferences are expressed by

either the author or the Society of Utility and Regulatory Financial Analysts.
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TABLE 4.1

COMMON EQUITY RATIOS

Utility Group

Electric Utilities

Combination Electric & Gas Utilities

Natural Gas Distribution & Integrated

Natural Gas Companies

Water Companies

Common Equity Ratio*

47%

45%

52%

46%

* Including short-term debt.

Source: AUS Utility Reports, September, 2010

Risk and Leverage

A general principle of finance maintains that the financing structure of a company should be

detemained in conjunction with the perceived risk of the assets. The obvious intuitive appeal of this

principle goes back at least to Adam Smith (1776, 110-111) who stated:

"...something must be given for the profits of the undertaker of the work who

hazards his stock (capital) in this adventure... In all the different

employments of stock, the ordinary rate of profit varies more or less with the

certainty or uncertainty of the retums...the ordinary rate of profit always rises
more or less with the risk."

Risk, in this context, can be segregated into two components - business risk and t'mancial

risk. Business risk refers to the risk inherent in the level and composition of a firm's assets, as well

as the nature of the business in which the firm is engaged. In essence, business risk is reflected in

the variability of the pre-tax operating income stream which the firm faces. A finn with a relatively

low level of earnings variability is said to have low business risk while a firm with a relatively high

level of earnings variability is said to have high business risk. Business risk is not related to the

manner in which the finn finances its assets.

42
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Financial risk refers to the capital structure of the firm and how this impacts the firm's after-

tax net income and return on equity. Financial risk is created by the use of debt and preferred stock

in the capital structure, which is called financial leverage. The use of leverage, or the use of fixed-

cost financing with a (generally) lower cost than common equity, can have two impacts on a firm's

return on equity. If the firm earns a return higher than the fixed-cost i.(j_., leveraged) capital, the

firm's return on equity is enhanced. However, if the firm cams a return lower than the fixed-cost

capital, the firm's return on equity is reduced. In the extreme, financial leverage can result in

bankruptcy if the firm's earnings do not cover its fixed-cost rates and sufficient cash (from prior

periods) is not on hand to pay the required payments to the owners of the fixed-cost capital.

Capital Structure Issues

Several issues are encountered in the selection of a proper capital structure for ratemaking

purposes.

Reconciling Rate Base and Capital Structure

As noted in Chapter 2, the rate base - rate of return concept is based on the recognition that

rate base (assets) are financed with the capital structure (liabilities and equity). An inherent

assumption of this concept is that the rate base and capital structure are equal in size. In reality, this

assumption is not always true.

Cicchetti (1985, 41) has observed "The reconciliation of the rate base and the capital

structure is an integral, and often overlooked, segment of determining the required overall rate of

return". Rate base and capitalization may differ for a number of reasons, including the existence of

non-utility assets and the regulatory disallowance of certain assets.

One method for reconciling rate base and capital structure is known as the "balance sheet

method". This methodology begins with defining the usual rate base items (net plant in service,

property held for future use, construction work in progress, and working capital) and then equating

this with the capital structure items financing the rate base. As adjustments are made to remove
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